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(57) Abstract: Newly identified Olfactory G protein-coupled receptors (ORs), and the genes and cDNA encoding said receptors 

are described. Specifically, G protein-coupled receptors active in olfactory signaling, and the genes and cDNA encoding the same, 
are described, along with methods for isolating such genes and for isolating and expressing such receptors. Methods for represent- 
ing olfactory perception of a particula odorant in a mammal are also described, as are methods for generating novel molecules or 
combinations of molecules that elicit a predetermined odor perception in a mammal, and methods for simulating one or more odors. 
Further, methods for stimulating or blocking odor perception in a mammal are also disclosed. 
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HUMAN OLFACTORY RECEPTORS AND GENES ENCODING SAME 

Cross Reference to Related Applications 

This application claims priority to the following provisional applications: U.S. 
5 Set. No. 60/188,914, filed March 13, 2000, entitled, "NOVEL OLFACTORY 
RECEPTORS AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 
60/192,033, filed March 24, 2000, entitled, "NOVEL OLFACTORY RECEPTORS 
AND GENES ENCODING SAME," to Zozulya; U.S. Ser. No. 60/198,474, filed 
April 12, 2000, entitled, "NOVEL OLFACTORY RECEPTORS AND GENE 

10 ENCODING THE SAME to Zozulya; U.S. Ser. No. 60/199,335, filed April 24, 2000, 
"HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to 
Zozulya U.S. Ser. No. 60/207,702, filed May 26, 2000, entitied, "HUMAN 
OLFACTORY RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; 
U.S. Ser. No. 60/213,849, filed June 23, 2000, entitied, "HUMAN OLFACTORY 

15 RECEPTORS AND GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 
60/226,534, filed August 16, 2000, "HUMAN OLFACTORY RECEPTORS AND 
GENES ENCODING THE SAME", to Zozulya; U.S. Ser. No. 60/230,732, filed 
September 7, 2000, "HUMAN OLFACTORY RECEPTORS AND GENES 
ENCODING THE SAME", to Zozulya; and U.S. Ser. No. 60/266,862, filed February 

20 7, 2001, "HUMAN OLFACTORY RECEPTORS AND GENES ENCODING THE 
SAME", to Zozulya. All of these applications are hereiu incorporated by reference ia 
their entireties. 



Field of the Invention 

25 The invention relates to newly identified mammaUan chemosensory G protein- 

coupled receptors, particularly olfactory receptors, firagments thereof, classes of such 
receptors, genes and cDNAs encoding said receptors, vectors including said receptors, 
and cells that express said receptors. The invention also relates to methods of using 
such receptors, Segments, genes, cDNAs, vectors, and cells to identify molecules 

30 involved in olfactory perception. The invention therefore has application in the 
selection and design of odorant compositions, as well as malodor blockers (olfactory 
receptor antagonists), particularly perJEiunes and fi-agrance compositions and 
components of deodorants and other malodor blocking compositions. 

-1- 



BNSDOCID: <W0 0168805A2 I 



wo 01/68805 



PCT/USO 1/07771 



Description of the Related Art 

The olfactory system provides sensory information about the chemical 
composition of the external world. Olfactory sensation is thought to involve distinct 
5 signaling pathways. These pathways are beUeved to be mediated by olfactory 
receptors (ORs). Cells which express olfactory receptors, when exposed to certain 
chemical stimuli, elicit olfactory sensation by depolari2ing to generate an action 
potential, which is believed to trigger the sensation. 

As such, olfactory receptors specifically recognize molecules that eUcit 
10 specific olfactory sensation. These molecules are also referred to herein as 
"odorants." Olfactory receptors belong to the 7-transmembrane receptor superfamily 
(Buck et al, Cell 65:175-87 (1991)), which are also known as G protein-coupled 
receptors (GPCRs). G proteiu-coupled receptors control many physiological 
functions, such as endocrine function, exocrine fimction, heart rate, hpolysis, 
15 carbohydrate metabolism, and transmembrane signaling. The biochemical analysis 
and molecular cloning of a number of such receptors has revealed many basic 
principles regarding the function of these receptors. 

For example, U. S. Patent No. 5,691,188 describes how upon a ligand binding 
to a GPCR, the receptor presumably undergoes a conformational change leading to 
20 activation of the G protein. G proteins are comprised of three subimits: a guanyl 
nucleotide binding a subunit, a P subunit, and a y subunit. G proteins cycle between 
two forms, depending on whether GDP or GTP is bound to the a subunit. When GDP 
is bound, the G protein exists as a heterotrimer: the GaPy complex. When GTP is 
bound, the a subimit dissociates firom the heterotrimer, leaving a GPy complex. When 
25 a Gapy complex operatively associates with an activated G protein-coupled receptor 
in a cell membrane, the rate of exchange of GTP for bound GDP is increased and the 
rate of dissociation of the bound Ga subunit from the GaPy complex increases. The 
firee Ga subunit and GPy complex are thus capable of transmitting a signal to 
downstream elements of a variety of signal transduction pathways. These events form 
30 the basis for a multiplicity of different cell signaling phenomena, including for 
example the signaling phenomena that are identified as neurological sensory 
perceptions such as taste and/or smell. 
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Genes encoding the olfactory receptors are active primarily in olfactory 
neurons (Axel, Sci. Amer., 273:154-59 (1995)). Individual olfactory receptor types 
are expressed in subsets of cells distributed in distinct zones of the olfactory 
epithelium (Breer, Semzn. Cell Biol, 5:25-32 (1994)). The human genome contains 
5 approximately one thousand genes that encode a diverse repertoire of olfactory 
receptors (Rouquier, NaL Genet, 18:243-50 (1998); Trask, Hum. Mol. Genet, 
7:2007-20 (1998)). It has been demonstrated that members of the OR gene family are 
distributed on all but a few human chromosomes. Through fluorescence in situ 
hybridization analysis, Rouquier showed that OR sequences reside at more than 25 

10 locations in the human genome. Rouquier also determined that the human genome 
has accumulated a striking number of dysfunctional OR copies: 72% of the analyzed 
sequences were found to be pseudogenes. An imderstanding of an animal's ability to 
detect and discriminate among the thousands of distinct odorants or tastants, and more 
particularly to distinguish, for example beneficial tastants or odorants fi'om toxic 

15 tastants or odorants, is complicated by the fact that chemosensoiy receptors belong to 
a multigene family with over a thousand members. For instance, there are up to 1,000 
odorant receptors in mammals. 

Moreover, each chemosensoiy receptor nemron may express only one or a few 
of these receptors. With respect to odorant receptors, any given olfactory nemron can 

20 ' respond to a small set of odorant ligands. In addition, odorant discrimination for a 
given neuron may depend on the Hgand specificity of the one or few receptors it 
expresses. To analyze odorant-receptor interactions and their effects on olfactory 
cells, specific ligands and the olfactory receptors to which they bind are identified. 
This analysis requires isolation and expression of olfactory polypeptides, followed by 

25 binding assays. 

Some studies suggest that OR genes can be expressed in tissues other that the 
olfactory epitheUum, indicating potential alternative biological roles for this class of 
chemosensory receptors. Expression of various ORs has been reported in hmnan and 
murine eiythroid cells (Feingold 1999), developing rat heart (Drutel, Receptor 

30 Channels, 3(l):33-40 (1995)), avian notochord (Nef, PNAS, 94(9):4766-71 (1997)) 
and lingual epithehum (Abe, FES Letl, 316(3):253-56 (1993)). One experimentally 
documented case also established the existence of a large subset of mammahau ORs 
transcribed in testes and expressed on the surface of mature spermatozoa, thereby 
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suggesting a possible role of ORs in sperm chemotaxis (Parmenthier, Nature^ 
355:453-55 (1992); Walensky, Mol. Med, 1(2):130-41 (1998); Branscomb, Genetics, 
156(2):785-97 (2000)). It was also hypothesized that olfactory receptors might . 
provide molecular codes for highly specific cell-cell recognition functions in 
5 development and embryogenesis (Dreyer, PNAS, 95(1 1):9072-77 (1998)). 

Complete or partial sequences of numerous human and other eukaryotic 
chemosensory receptors are currently known. See, e.g., Pilpel, Y. aud Lancet, D., 
Protein Science, 8:969-77 (1999); Mombaerts, P., Annu. Rev. Neurosci., 22:487-50 
(1999); see also. EP0867508A2, US 5874243, WO 92/17585, WO 95/18140, WO 

10 97/17444, WO 99/67282. Due to the complexity of ligand-receptor interactions, and 
more particularly odorant-receptor interactions, information about hgaud-receptor 
recognition is lacking. In part, the present invention addresses the need for better 
uaderstanding of these interactions. The present invention also provides, among other 
things, novel chemosensory receptors, and methods for utiHzing such novel 

15 chemosensory receptors and the genes and cDNAs encoding such receptors, especially 
for identiJfying compounds that can be used to module chemosensory transduction, 
such as olfaction. 

Surmnarv of the Invention 
20 Toward that end, it is an object of the invention to provide a new family of G 

protein-coupled receptors comprising over two himdred fifty olfactory G protein- 
coupled receptors (OR) active in olfactory perception. It is another object of the 
invention to provide firagments and variants of such ORs which retain odorant-binding 
activity. 

25 It is yet another object of the invention to provide nucleic acid sequences or 

molecules that encode such ORs, fi-agments, or allelic variants. 

It is still another object of the invention to provide expression vectors which 
include nucleic acid sequences that encode such ORs, or fi'agments, or variants 
thereof, which are operably linked to at least one regulatory sequence such as a 
30 promoter, enhancer, or other sequences involved in positive or negative gene 
transcription and/or translation. 

It is still another object of the invention to provide human or non-human cells 
that functionally express at least one of such ORs, or firagments, or variants thereof. 
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It is still another object of the invention to provide OR fusion proteins or 
polypeptides which include at least a fragment of at least one of such ORs. 

It is another object of the invention to provide an isolated nucleic acid 
molecule encoding an OR comprising a nucleic acid sequence that is at least 30%, 
5 more preferably at least 50%, still more preferably at least 60-70%, and still more 
preferably 75%, preferably 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to a 
nucleic acid sequence selected from the group consisting of: SEQ. ID. NO. 2, SEQ. 
ID. NO. 4, SEQ. ID. NO. 6, SEQ. ID. NO. 8, SEQ. ID. NO. 10, SEQ. ID. NO. 12, 
SEQ. ID. NO. 14, SEQ. ID. NO. 16, SEQ. ID. NO. 18, SEQ. ID. NO. 20, SEQ. ID. 

10 NO. 22, SEQ. ID. NO. 24, SEQ. ID. NO. 26, SEQ. ID. NO. 28, SEQ. ED. NO. 30, 
SEQ. ID. NO. 32, SEQ. ID. NO. 34, SEQ. ID. NO. 36, SEQ. ID. NO. 38, SEQ. ID. 
NO. 40, SEQ. m. NO. 42, SEQ. ID. NO. 44, SEQ. ID. NO. 46, SEQ. ID. NO. 48, 
SEQ. ID. NO. 50, SEQ. ID. NO. 52, SEQ. ID. NO. 54, SEQ. ID. NO. 56, SEQ. ID. 
NO. 58, SEQ. ID. NO. 60, SEQ. ID. NO. 62, SEQ. ID. NO. 64, SEQ. ID. NO. 66, 

15 SEQ. ID. NO. 68, SEQ. ID. NO. 70, SEQ. ID. NO. 72, SEQ. ID. NO. 74, SEQ. ID. 
NO. 76, SEQ. ID. NO. 78, SEQ. ID. NO. 80, SEQ. ID. NO. 82, SEQ. ID. NO. 84, 
SEQ. ID. NO. 86, SEQ. ID. NO. 88, SEQ. ID. NO. 90, SEQ. ID. NO. 92, SEQ. ID. 
NO. 94, SEQ. ID. NO. 96, SEQ. ID. NO. 98, SEQ. ID. NO. 100, SEQ. ID. NO. 102, 
SEQ. ID. NO. 104, SEQ. ID. NO. 106, SEQ. ID. NO. 108, SEQ. ID. NO. 110, SEQ. 

20 ID. NO. 112, SEQ. ID. NO. 114, SEQ. ID. NO. 116, SEQ. ID. NO. 118, SEQ. ID. 



NO. 120, 


SEQ. 


ID. 
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SEQ. 


ID. 
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SEQ. 
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NO. 224, SEQ. ID. NO. 226, SEQ. ID. NO. 228, SEQ. ID. NO. 230, SEQ. ID. 
NO. 232, SEQ. ID. NO. 234, SEQ. ID. NO. 236, SEQ. ID. NO. 238, SEQ. ID 
NO. 240, SEQ. ID. NO. 242, SEQ. ID. NO. 244, SEQ. ID. NO. 246, SEQ. ID. NO. 
248, SEQ. ID. NO. 250, SEQ. ID. NO. 252, SEQ. ID. NO. 254, SEQ. ID. NO. 256, 
5 SEQ. m. NO. 258, SEQ. ID. NO. 260, SEQ. ID. NO. 262, SEQ. ID. NO. 264, SEQ. 
ID. NO. 266, SEQ. ID. NO. 268, SEQ. ID. NO. 270, SEQ. ID. NO. 272, SEQ. ID. 
NO. 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, 
SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID- NO: 290, SEQ ID 
NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, 
10 SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID 
NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, 
SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, 
SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID 
15 NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, 
SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID 
NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370 ,SEQ ID NO: 372, 
SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID 
NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, 
20 SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, 
SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID 
NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID 
25 NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, 
SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID 
NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, 
SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID 
NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, 
30 SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID 
NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, 
SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID 
NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512. 
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It is a further object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a polypeptide having an 
amino acid sequence which is at least 40%, more preferably at least 50%, still more 
preferably at least 60-70%, and stiU more preferably 75%, 85%, 90%, 95%, 96%, 
5 97%, 98%, or 99% identical to an amino acid sequence selected from the group 
consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, 
SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. ID. 
NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ED. NO. 33, SEQ. ID. 

10 NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ED. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. KO. 79, 

15 SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. JD. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 
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NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 

243, SEQ. ID. NO. 245, SEQ. DO. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
5 NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 

277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
10 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 

SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
15 SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 

ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
20 NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 

405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425; SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
25 439, SEQ. ID, NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 

SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
30 SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 

ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 511. 
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It is still a further object of the iavention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a fragment of a polypeptide 
having an amino acid sequence selected from the group consisting of: SEQ. ID. 
NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. 
5 NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15. SEQ. ID. NO. 17, SEQ. ID. NO. 19, 
SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. 
NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, 
SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. 
NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, 
10 SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. 
NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, 
SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. 
NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, 
SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ. ID. 
15 NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. NO. 107, SEQ. ID. 
NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. NO. 115, SEQ. ID. 
NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. NO. 123, SEQ. ID. 
NO. 125, SEQ. ID. NO. 127, SEQ. ID. NO. 129, SEQ. ID. NO. 131, SEQ. ID. 
NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ID. NO. 139, SEQ. ID. 
20 NO. 141, SEQ. ID. NO. 143, SEQ. ID. NO. 145, SEQ. ID. NO. 147, SEQ. ID. 
NO. 149, SEQ. ID. NO. 151, SEQ. ID. NO. 153, SEQ. ID. NO. 155, SEQ. ID. 
NO. 157, SEQ. ID. NO. 159, SEQ. ID. NO. 161, SEQ. ID. NO. 163, SEQ. ID. 
NO. 165, SEQ. ID. NO. 167, SEQ. ID. NO. 169, SEQ. ID. NO. 171, SEQ. ID. 
NO. 173, SEQ. ID. NO. 175, SEQ. ID. NO. 177, SEQ. ID. NO. 179, SEQ. ID. 
25 NO. 181, SEQ. ID. NO. 183, SEQ. ID. NO. 185, SEQ. ID. NO. 187, SEQ. ID. 
NO. 189, SEQ. ID, NO. 191, SEQ. ID. NO. 193, SEQ. ID. NO. 195, SEQ. ID. 
NO. 197, SEQ. ID. NO. 199, SEQ. ID. NO. 201, SEQ. ID. NO. 203, SEQ. ID. 
NO. 205, SEQ. ID. NO. 207, SEQ. ID. NO. 209, SEQ. ID. NO. 211, SEQ. ID. 
NO. 213, SEQ. ID. NO. 215, SEQ. ID. NO. 217, SEQ. ID. NO. 219, SEQ. ID. 
30 NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. NO. 227, SEQ. ID. 
NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. NO. 235, SEQ. ID. 
NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 243, SEQ. ID. NO. 
245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, SEQ. ID. NO. 253, 
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SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. ID. NO. 261, SEQ. 
ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. NO, 269, SEQ. ID. 

NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 277, SEQ. ID. NO. 

279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, SEQ. ID. NO. 287, 
5 SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. ID. NO. 295, SEQ. 

ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. NO. 303, SEQ. ID. 

NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 311, SEQ. ID. NO. 

313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, SEQ. ID. NO. 321, 

SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. ID. NO. 329, SEQ. 
10 ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. NO. 337, SEQ. ID. 

NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 345, SEQ. ID. NO. 

347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, SEQ. ID. NO. 355, 

SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. ID. NO. 363, SEQ. 

ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 371, SEQ. ID. NO. 
15 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, 

SEQ. ID. NO. 383, SEQ. ED. NO. 385, SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. 

ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. 

NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 

407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, 
20 SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. 

ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. NO. 431, SEQ. ID. 

NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 439, SEQ. ID. NO. 

441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, 

SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. 
25 ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. NO. 465, SEQ. ID. 

NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 473, SEQ. ID. NO. 

475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, 

SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. 

ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 
30 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and 

SEQ ID NO: 511, wherein the fragment is at least 10, preferably 20, 30, 50, 70, 100, 

or 150 amino acids in length. 
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It is still a fiirther object of the invention to provide an isolated nucleic acid 
molecule comprising a nucleic acid sequence that encodes a variant of said fragment, 
wherein there is a variation ia at most 10, preferably 5, 4, 3, 2, or 1 amino acid 
residues. 

5 It is still another object of the invention to provide an isolated polypeptide 

comprising an amino acid sequence that is at least 40%, 50%, 60%, 70%, 80%, 90%, 
95%, 96%, 97%, 98%, or 99% identical to an amino acid sequence selected from the 
group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 

10 ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 
SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

15 SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 
NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 



20 


NO. 107, 


SEQ. 


ID. 


NO. 109, SEQ. ID. NO. Ill, 


SEQ. 


ID. 


NO. 113, SEQ. ID. 




NO. 115, 


SEQ. 


ID. 


NO. 117, SEQ. ID. NO. 119, 


SEQ. 


ID. 


NO. 121, SEQ. ID. 




NO. 123, 


SEQ. 


ID. 


NO. 125, SEQ. ID. NO. 127, 


SEQ. 


ID. 


NO. 129, SEQ. ID. 




NO. 131, 


SEQ. 


ID. 


NO. 133, SEQ. ID. NO. 135, 


SEQ. 


ID. 


NO. 137, SEQ. ID. 




NO. 139, 


SEQ. 


ID. 


NO. 141, SEQ. ID. NO. 143, 


SEQ. 


ID. 


NO. 145, SEQ. ID. 


25 


NO. 147, 


SEQ. 


ID. 


NO. 149, SEQ. ID. NO. 151, 


SEQ. 


ID. 


NO. 153, SEQ. ID. 




NO. 155, 


SEQ. 


ID. 


NO. 157, SEQ. ID. NO. 159, 


SEQ. 


ID. 


NO. 161, SEQ. ID. 




NO. 163, 


SEQ. 


ID. 


NO. 165, SEQ. ID. NO. 167, 


SEQ. 


ID. 


NO. 169, SEQ. ID. 




NO. 171, 


SEQ. 


ID. 


NO. 173, SEQ. ID. NO. 175, 


SEQ. 


ID. 


NO. 177, SEQ. ID. 




NO. 179, 


SEQ. 


ID. 


NO. 181, SEQ. ID. NO. 183, 


SEQ. 


ID. 


NO. 185, SEQ. ID. 


30 


NO. 187, 


SEQ. 


ID. 


NO. 189, SEQ. ID. NO. 191, 


SEQ. 


ID. 


NO. 193, SEQ. ID. 




NO. 195, 


SEQ. 


ID. 


NO. 197, SEQ. ID. NO. 199, 


SEQ. 


ID. 


NO. 201, SEQ, ID. 




NO. 203, 


SEQ. 


ID. 


NO. 205, SEQ. ID. NO. 207, 


SEQ. 


ID. 


NO. 209, SEQ. ID. 




NO. 211, 


SEQ. 


ID. 


NO. 213, SEQ. ID. NO. 215, 


SEQ. 


ID. 


NO. 217, SEQ. ID. 
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NO. 219, SEQ. ED. NO. 221, SEQ. ID. NO. 223, SEQ. ID. NO. 225, SEQ. ID. 
NO. 227, SEQ. ID. NO. 229, SEQ. ID. NO. 231, SEQ. ID. NO. 233, SEQ. ID. 
NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
5 SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 
ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
10 ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 
NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
15 NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 
345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
20 SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 
ID, NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
405, SEQ. ID. NO. 407, SEQ. ED. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
25 ED. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ED. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. JD. NO, 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
30 NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ED. NO. 481, 
SEQ. ID. NO. 483, SEQ. ED. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 
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499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 

ID NO: 509 and SEQ ID NO: 511. 

It is still a further object of the invention to provide an isolated polypeptide 

comprising a fragment of a polypeptide having an amino acid sequence selected from 
5 the group consisting of: SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, SEQ. ID. 

NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 

ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ID. NO. 25, 

SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 

NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
10 SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. NO. 51, SEQ. ID. 

NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 

SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ID. 

NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, SEQ. ID. NO. 79, 

SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ID. 
15 NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 

SEQ. ID. NO. 99, SEQ. ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. NO. 105, SEQ. ID. 





NO. 107, 


SEQ. 


ID. 


NO. 109, 


SEQ. 


ID. 


NO. Ill, 


SEQ. 


ID. 


NO. 113, 


SEQ. ID. 




NO. 115, 


SEQ. 


ID. 


NO. 117, 


SEQ. 


ID. 


NO. 119, 


SEQ. 


ID. 


NO. 121, 


SEQ. ID. 




NO. 123, 


SEQ. 


ID. 


NO. 125, 


SEQ. 


ID. 


NO. 127, 


SEQ. 


ID. 


NO. 129, 


SEQ. ID. 


20 


NO. 131, 


SEQ. 


ID. 


NO. 133, 


SEQ. 


ID. 


NO. 135, 


SEQ. 


ID. 


NO. 137, 


SEQ. ID. 




NO. 139, 


SEQ. 


ID. 


NO. 141, 


SEQ. 


ID. 


NO. 143, 


SEQ. 


ID. 


NO. 145, 


SEQ. ID. 




NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. 


ID. 


NO. 151, 


SEQ. 


ID. 


NO. 153, 


SEQ. ID. 




NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. 


ID. 


NO. 159, 


SEQ. 


ID. 


NO. 161, 


SEQ. ID. 




NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. 


ID. 


NO. 167, 


SEQ. 


ID. 


NO. 169, 


SEQ.. ID. 


25 


NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. 


ID. 


NO. 175, 


SEQ. 


ID. 


NO. 177, 


SEQ. ID. 




NO. 179, 


SEQ. 


ID. 


NO. 181, 


SEQ. 


ID. 


NO. 183, 


SEQ. 


ID. 


NO. 185, 


SEQ. ID. 




NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. 


ID. 


NO. 191, 


SEQ. 


ID. 


NO. 193, 


SEQ. ID. 




NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. 


ID. 


NO. 199, 


SEQ. 


ID. 


NO. 201, 


SEQ. ID. 




NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. 


ID. 


NO. 207, 


SEQ. 


ID. 


NO. 209, 


SEQ. ID. 


30 


NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. 


ID. 


NO. 215, 


SEQ. 


ID. 


NO. 217, 


SEQ. ID. 




NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. 


ID. 


NO. 223, 


SEQ. 


ID. 


NO. 225, 


SEQ. ID. 




NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. 


ID. 


NO. 231, 


SEQ. 


ID. 


NO. 233, 


SEQ. ID. 



NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
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243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 

SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 

NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
5 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 

SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 

ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 

311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
10 SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 

ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 

NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 

SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
15 ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 

371, SEQ. ID. NO. 373, SEQ. ID. NO. 375,-SEQ. ID. NO. 377, SEQ. ID. NO. 379, 

SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 

NO. 397, SEQ. ED. NO. 399, SEQ. ID. NO. 401, SEQ. ED. NO. 403, SEQ. ID. NO. 
20 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 

SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 

ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 

NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ED. NO. 

439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
25 SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 

ID. NO. 457, SEQ, ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 

NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 

473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 

SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
30 ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ED NO: 

499, SEQ ED NO: 501, SEQ ID NO: 503, SEQ JD NO: 505, SEQ ID NO: 507, SEQ 

ED NO: 509 and SEQ ID NO: 511, wherein the fragment is at least 40, preferably 60, 

80, 100, 150, 200, or 250 amino acids in length. 
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It is still a further object of the invention to provide an isolated polypeptide 
comprising a variant of said firagment, especially naturally occurring allelic variants, 
the expression of which may be significant in the manner by which different persons 
in the human population perceive odors differently, both on a qualitative and 
5 quantitative level , wherein there is a variation in at most 10, preferably 5, 4, 3, 2, or 1 
amino acid residues. 

It is still another object of the invention to provide agonists, including inverse 
agonists, or antagonists of such ORs, or fragments or variants thereof. 

It is yet another object of the invention to provide methods for representing the 
1 0 perception of odor and/or for predicting the perception of odor in a mammal, 

including in a human. Preferably, such methods may be performed by using the ORs, 
or fragments or variants thereof, and genes encoding such ORs, or fragments or 
variants thereof, disclosed herein. 
It is yet another object of the invention to provide novel molecules or combinations of 
1 5 molecules which elicit a predetermined olfactory perception in a mammal. Such 
molecules or compositions can be generated by determining a value of olfactory 
perception in a mammal for a known molecule or combinations of molecules; 
determining a value of olfactory perception in a mammal for one or more unknown 
molecules or combinations of molecules; comparing the value of olfactory perception 
20 in a mammal for one or more unknown compositions to the value of olfactory 

perception in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 
molecules to form a molecule or combination of molecules that elicits a 
25 predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 
It is still a fijrther object of the invention to provide a method of screening one 
or more compounds for the presence of an odor detectable by a mammal, comprising: 
30 a step of contacting said one or more compounds with the disclosed ORs, fragments 
or variants thereof, preferably wherein the mammal is a human. 

It is another object of the invention to provided a method for simulating a 
fragrance, comprising; for each of a plurality of ORs, or fragments of variants thereof 
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disclosed herein, preferably human ORs, ascertaining the extent to which the OR 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously ascertained interaction with one or more of the ORs, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for the 
5 fragrance, hiteraction of a fragrance with an OR can be determined using any of the 
binding or reporter assays described herein. The plurality of compounds may then be 
combined to form a mixture. If desired, one or more of the pluraHty of the 
compoimds can be combined covalently. The combined compounds substantially 
stimulate at least 50%, 60%, 70%, 75%, 80% or 90% or all of the receptors that are 

10 substantially stimulated by the fragrance. 

In yet another aspect of the invention, a method is provided wherein a plurality 
of standard compounds are tested against a plurality of ORs, or fi:agments or variants 
thereof, to ascertain the extent to which the ORs each interact with each standard 
compoimd, thereby generating a receptor stimulation profile for each standard 

15 compound. These receptor stimulation profiles may then be stored in a relational 
database on a data storage medium. The method may fiarther comprise providing a 
desired receptor-stimulation profile for a scent; comparing the desired receptor 
stimulation profile to the relational database; and ascertaining one or more 
combinations of standard compounds that most closely match the desired receptor- 

20 stimulation profile. The method may fiuther comprise combining standard 
compounds in one or more of the ascertained combinations to simulate the scent. 

It is a further object of the invention to provide a method for representing 
olfactory perception of a particular smell in a mammal, comprising: providing values 
Xi to Xn representative of the quantitative stimulation of each of n ORs of said 

25 vertebrate, where n is greater than or equal to 4, n is greater than or equal to 12; « is 
greater than or equal to 24, n is greater than or equal to 48; n is greater than or equal to 
72; n is greater than or equal to 96; n is greater than or equal to 120; n is greater than 
or equal to 144; n is greater than or equal to 168; n is greater than or equal to 192; n is 
greater than or equal to 216, or « is greater than or equal to 256; and generating from 

30 said values a quantitative representation of olfactory perception. The ORs may be an 
olfactory receptor disclosed herein, or fragments or variants thereof, the representation 
may constitutes a point or a volume in //-dimensional space, may constitutes a graph 
or a spectrum, and may constitutes a matrix of quantitative representations. Also, the 
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providing step may comprise contacting a plurality of recombinantly produced ORs, 
or fragments or variants thereof, with a test composition and quantitatively measuring 
the interaction of said composition with said receptors. 

It is yet another object of the invention to provide a method for predicting the 
5 olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xi to Xn representative of the quantitative stimulation of 
each of n ORs of said vertebrate, where n is greater than or equal to 4 « is greater than 
or equal to 12; n is greater than or equal to 24, n is greater than or equal to 48; « is 

10 greater than or equal to 72; n is greater than or equal to 96; n is greater than or equal to 
120; n is greater than or equal to 144; n is greater than or equal to 168; n is greater 
than or equal to 192; n is greater than or equal to 216, or n is greater than or equal to 
256; for one or more molecules or combinations of molecules yielding known 
olfactory perception in a mammal; and generating from said values a quantitative 

15 representation of olfactory perception in a mammal for the one or more molecules or 
combinations of molecules yielding known olfactory perception in a mammal, 
providing values Xi to Xn representative of the quantitative stimulation of each of n 
ORs of said vertebrate, where n is greater than or equal to 4, n is greater than or equal 
to 12; n is greater than or equal to 24, n is greater than or eqxial to 48; n is greater than 

20 or equal to 72; n is greater than or equal to 96; n is greater than or equal to 120; n is 
greater than or equal to 144; » is greater than or equal to 168; « is greater than or equal 
to 192; n is greater than or equal to 216, or n is greater than or equal to 273; for one or 
more molecules or combinations of molecules yielding unknown olfactory perception 
in a manmial; and generating from said values a quantitative representation of 

25 olfactory perception in a mammal for the one or more molecules or combinations of 
molecules yielding unknown olfactory perception in a mammal, and predicting the 
olfactory perception in a mammal generated by one or more molecules or 
combinations of molecules yielding luiknown olfactory perception in a mammal by 
comparing the quantitative representation of olfactory perception in a mammal for the 

30 one or more molecules or combinations of molecules yielding unknown olfactory 
perception in a mammal to the quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecules yielding known 
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olfactory perception in a mammal. The ORs used in this method may include an 
olfactory receptor, or fragment or variant thereof, disclosed herein. 

Brief Description of the Drawings 
5 Figure I illustrates the multiple sequence alignment derived for fifty novel 

ORs, indicating areas of homology and presence of sequence motife characteristic for 
olfactory receptors. The fifty novel himian olfactory receptors (hOR) proteins 
described herein are designated AOUFRl through AOLFR52. The alignment protocol 
used the Clustal method with PAM250 residue weight table. Amino acid sequences 
10 AOLFR2 through AOLFR52 were analyzed for alignment with the AOLFRl amino 
acid sequence. 

Figure 2 illustrates the multiple sequence alignment derived for fifty novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 

15 described herein are designated AOLFR54 through AOLFRl 09. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFR55 through AOLFRl 09 were analyzed for alignment with the 
AOLFR54 amino acid sequence. 

Figure 3 illustrates the multiple sequence alignment derived for fifty novel 

20 ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty novel human olfactory receptors (hOR) proteins 
described herein are designated AOLFRl 10 through AOLFRl 63. The alignment 
protocol used the Clustal method with PAM250 residue weight table. Amino acid 
sequences AOLFRl 11 through AOLFRl 63 were analyzed for alignment with the 

25 AOLFl 1 0 amino acid sequence. 

Figure 4 illustrates the multiple sequence alignment derived for fifty-fom: 
novel ORs, indicating areas of homology and presence of sequence motifs 
characteristic for olfactory receptors. The fifty-four novel human olfactory receptors 
(hOR) proteins described herein are designated AOLFRl 65 through AOLFR217. The 

30 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOLFR166 through AOLFR217 were analyzed for aUgnment 
with the AOLFRl 65 amino acid sequence. 
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Figure 5 illustrates the multiple sequence alignment derived for fifty-two novel 
ORs, indicating areas of homology and presence of sequence motifs characteristic for 
olfactory receptors. The fifty-two novel human olfactory receptors (hOR) proteins 
described herein, which are designated AOLFR218 through AOLFR328. The 
5 alignment protocol used the Clustal method with PAM250 residue weight table. 
Amino acid sequences AOU'R219 through AOLFR328 were analyzed for aUgnment 
with the AOLFR218 amino acid sequence. 

Detailed Description of the Invention 

10 The invention thus provides isolated nucleic acid molecules encoding 

olfactory-cell-specific G protein-coupled receptors ("GPCRs"), and the polypeptides 
they encode. These nucleic acid molecules and the polypeptides that they encode are 
members of the olfactory receptor family. Other members of the oUactoiy receptor 
family are disclosed in Krautwurst, et al. Cell, 95:917-26 (1998), and WO 0035274, 

15 the contents of which are herein incorporated by reference in their entireties. 

According to one aspect of the invention, genes encoding over two hundred 
fifty distinct, novel human olfactory (odorant) receptors (also herein referred to ORs) 
have been identified in genome sequence databases. All of these receptor genes have 
been initially detected by computer DNA sequence analysis of genomic clones 

20 (unfinished High Throughput Grenomic Sequence database accession numbers 
AB045359, AP002532, AP002533, AL365440, AC073487, AL359636, AL359955, 
AP002535, AB045365, AL359218, AC002555, AB045361, AL359512, AC023255, 
AL358773, AL357767, AL358874, AC068380, AC025283, AP002407, AC018700, 
AC022289, AC006313, AC002556, AC011571, AL121944, AC007194, AP001112, 

25 AC021660, AP000723, AC016S56, AC018700, AP000818, AC00596, AP000916, 
AC011517, AP001112, AP000916, AC021427, AC021427, AC020884, AC019108, 
AL135841, AL133410, AF186996, AL138834, AC009237, AC025249, AC010930, 
AC009758, AC009642, AC009758, AC025249, AF101706, AC009642, AC025249, 
AC021660, AC011647, AC011711, AC09642, AC020597, AC011711, AC019088, 

30 AC022882, AC011571, AL121944, AP000435, AC012616, AC010332, AC010766, 
AP000743, AC021809, AC011879, AC021304, AC023226, AL160314, AC021304, 
AC020380, AC011904, AC004977, AC021304, AP000868, AP000825, AC023080, 
AC022207, AC121986, AC010814, AC018700, AC021304, AC008620, AC011537, 
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AC010760, AC027641, AC017103, AC024729, AC024257, AC025115, AP001524, 
AP000916, AC010814, ALl 62254, AC025234, AP001521, AC026090, AC019088, 
AC016856, AC016787, AC009594, AC026038, AQ628489, AC025942, AL163152, 
AC026975, AC024654, AP001803, AP001804, AL353767, AP001884, AC026083, 
5 AC018793, AP000818, AL353894, AL049734, AL355366, AC011464, AC037472, 
AC036111, AC019093, AC027239, AC027522, AC009545, AC021333, AC036216, 
AC021935, AC022762, AL356019, AC055861, AC018375, AC072059, AC068339, 
AC022891, AL357039, AP002345, AC044810, AC073113, AC024399, AC023564, 
AL390860, AC074365, AP002826, AL359636, AL391534, AC055731, AC076959, 

10 AP002826, AC019088, AC009779, AL445307, AP002512, AP000818, AC079190) 
by virtue of their sequence homology to some of the known human and other 
mammalian olfactory receptor genes. 

Alternatively, nucleic acids encoding the olfactory receptors (ORs) and 
polypeptides of the invention can be isolated &om a variety of sources, genetically 

15 engineered, amplified, synthesized, and/or expressed recombinantly according to the 
methods disclosed in WO 0035374, which is herein incorporated by reference in its 
entirety. 

These nucleic acids provide valuable probes for the identification of olfactory 
cells, as the nucleic acids are specifically expressed in olfactory cells. They can also 

20 serve as tools for the generation of sensory topographical maps that elucidate the 
relationship between olfactory cells and olfactory sensory neurons leading to olfactory 
centers in the brain. Furthermore, the nucleic acids and the polj^eptides they encode 
can be used as probes to elucidate olfactory-inducted behaviors. 

The invention also provides methods of screening for modulators, e.g., 

25 activators, inhibitors, stimulators, enhancers, agonists, inverse agonists and 
antagonists, of the ORs, or Augments or variants thereof, of the inverition. Such 
modulators of olfactory transduction are useful for pharmacological and genetic 
modulation of olfactory signaling pathways. These methods of screening can be used 
to identify high affinity agonists and antagonists of olfactory cell activity. These 

30 modulator compounds can then be used in the food, pharmaceutical, and cosmetic 
industries to customize odors and firagrances. 

Thus, the invention provides assays for olfactory modulation, where the ORs, 
or fragments or variants thereof, of the invention act as direct or indirect reporter 
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molecules for the effect of modulators on olfactory traosduction. The ORs, or 
fragments or variants thereof, can be used in assays, e.g., to measure changes in ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 
transduction, receptor-ligand interaction, second messenger concentrations, in vitro, in 
5 vivo and ex vivo. In one embodiment, the ORs, or fragments or variants thereof, can 
be used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, eg., Mistili et al.. Nature Biotech., 15:961-64 (1997)). 
In another embodiment, the ORs, or fragments or variants thereoJ^ can be expressed in 
host cells, and modulation of olfactory transduction via OR activity can be assayed by 

1 0 measuring changes in Ca levels. 

Methods of assa3dng for modulators of olfactory transduction include in vitro 
ligand binding assays using the ORs of the invention, or fragments or variants thereof. 
More particularly, such assays can use the ORs; portions thereof such as the 
extracellular or transmembrane domains; chimeric proteins comprising one or more of 

15 such domains; oocyte receptor expression; tissue culture cell receptor expression; 
transcriptional activation of the receptor; G protein binding to the receptor; ligand 
bindiug assays; voltage, membrane potential and conductance changes; ion flux 
, assays; changes in intracellular second messengers such as cAMP and inositol 
triphosphate; changes in infracellular Ca^"*" levels; and neurotransmitter release. 

20 The invention also provides for methods of detecting olfactory nucleic acid 

and protein expression, allowing for the investigation of olfactory fransduction 
regulation and specific identification of olfactory receptor cells. The ORs, fragments, 
and variants of flie invention can also be used to generate monoclonal and polyclonal 
antibodies useful for identifying olfactory receptor cells. Olfactory receptor cells can 

25 be identified using techniques such as reverse transcription and amplification of 
mRNA, isolation of total RNA or poly RNA, northern blotting, dot blotting, in situ 
hybridization, RNase protection, SI digestion, probing DNA microchip arraj^, 
westem blots, and the like. 

A. Identification and Characterization of Olfactory Receptors 

30 The amino acid sequences of the ORs and polypeptides of the invention can be 

identified by putative translation of the coding nucleic acid sequences. These various 
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amino acid sequences and the coding nucleic acid sequences may be compared to one 
another or to other sequences according to a number of methods. 

For example, in sequence comparison, typically one sequence acts as a 
reference sequence, to which test sequences are compared. When using a sequence 
5 comparison algorithm, test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and sequence algorithm 
program parameters are designated. Default program parameters can be used, as 
described below for the BLASTN and BLASTP programs, or alternative parameters 
can be designated. The sequence comparison algorithm then calculates the percent 

10 sequence identities for the test sequences relative to the reference sequence, based on 
the program parameters. 

A "comparison window," as used herein, includes reference to a segment of 
any one of the number of contiguous positions selected from the group consisting of: 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 

15 which a sequence may be compared to a reference sequence of the same number of. 
contiguous positions after the two sequences are optimally aligned. Methods of 
aligmnent of sequences for comparison are well known in the art. Optimal alignment 
of sequences for comparison can be conducted, e.g., by the local homology algorithm 
of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 

20 algorithm of Needleman & Wunsch, J Mol. Biol. 48:443 (1970), by the search for 
similarity method of Peareon & Lipman, PNAS, 85:2444 (1988), by computerized 
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WI), or by manual aUgnment and visual inspection (see, e.g.. Current 

25 Protocols in Molecular Biology (Ausubel et al, eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and 
Altschul et al, J Mol. Biol. 215:403-410 (1990), respectively. Software for 

30 performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves 
first identifying high scoring sequence pairs (HSPs) by identifying short words of 
length W in the query sequence, which either match or satisfy some positive-valued 

-22- 



BNSDOCID; <W0 0168805A2 I 



wo 01/68805 



PCT/USO 1/07771 



threshold score T when ahgned with a word of the same length in a database 
sequence. T is referred to as the neighborhood word score threshold (Altschul et al, 
Altschul et al, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al, JMol Biol 
215:403-410 (1990)). These initial neighborliood word hits act as seeds for initiating 
5 searches to find longer HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucleotide sequences, the 
parameters M (reward score for a pair of matching residues; always > 0) and N 
(penalty score for mismatching residues; always < 0). For amino acid sequences, a 

10 scoring matrix is U5ed to calculate the cumulative score. Extension of the word hits in 
each direction are halted when: the cumulative alignment score falls off by the 
quantity X firom its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; 
or the end of either sequence is reached. The BLAST algorithm parameters W, T, and 

15 X determine the sensitivity and speed of the alignment. The BLASTN program (for 
nucleotide sequences) uses as defaults a wordlength (W) of 11, an expectation (E) or 
10, M=5, N=-4 and a comparison of both strands. For amino acid sequences, the 
BLASTP program uses as defaults a wordlength of 3, and expectation (B) of 10, and 
the BLOSUM62 scoring matrix (see Henikoff & Henikoff, PNAS, 89:10915 (1989)) 

20 alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both 
strands. 

Another example of a useful algorithm is PILEUP. PELEUP creates a mxiltiple 
sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 

25 called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g.. Figure 2). PILEUP uses a simplification of the progressive 
alignment method of Feng & Doolittle, JMol Evol 35:351-60 (1987). The method 
used is similar to the method described by Higgins & Sharp, CABIOS 5:151-153 
(1989). The program can align up to 300 sequences, each of a maximum length of 

30 5,000 nucleotides or amino acids. The multiple ahgnment procedvire begins with the 
pairwise alignment of the two most similar sequences, producing a cluster of two . 
aligned sequences. This cluster is then aligned to the next most related sequence or 
cluster of aligned sequences. Two clusters of sequences are aligned by a simple 
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extension of the pairwise alignment of two individual sequences. The final alignment 
is achieved by a series of progressive, pairwise alignments. The program is run by 
designating specific sequences and their amino acid or nucleotide coordinates for 
regions of sequence comparison and by designating the program parameters. Using 
5 PILEUP, a reference sequence is compared to other test sequences to determine the 
percent sequence identity irelationship using the following parameters: default gap 
weight (3.00), default gap length weight (0.10), and weighted end gaps. PILEUP can 
be obtained from the GCG sequence analysis software package, e.g., version 7. 0 
(Devereaux et al, Nuc. Acids Res. 12:387-395 (1984) encoded by the genes were 

10 derived by conceptual translation of the corresponding open reading firames. 
Comparison of these protein sequences to ail known proteins in the public sequence 
databases using BLASTP algorithm revealed their strong homology to the members of 
the marmnalian olfactory receptor family, each of the odorant receptor sequences 
having at least 50%, and preferably at least 55%, at least 60%, at least 65%, and most 

15 preferably at least 70%, amino acid identity to at least one known member of the 
family. 

The nucleic acid molecules of the present invention are typically intronless and 
encode putative OR proteins generally having lengths of approximately 290 to 
approximately 400 amino acid residues that contain seven transmembrane domains, as 

20 predicted by hydrophobicity plotting analysis, indicating that they belong to the G 
protein-coupled receptor 7-transmembrane (7TM) superfamily, which includes the 
subset of taste and olfactory receptors. In addition to the overall structural similarity, 
each of the ORs identified herein has a characteristic sequence signature of an 
olfactory receptor. In particular, all the identified sequences contain very close 

25 matches to the following consensus amino acid motifs (Mombaerts, 1999, Pilpel 
1999): EFILL (SEQ ID NO: 513) before transmembrane domain 1, LHTPMY (SEQ 
ID No: 514) in intracellular loop 1, MAYDRYVAIC (SEQ ID NO: 510) at the end of 
transmembrane domain 3 and the beginning of intracellular loop 2, SY at the end of 
transmembrane domam 5, FSTCSSH (SEQ ID NO: 516) in the beginning of 

30 transmembrane domain 6, and PMLNPF (SEQ ID NO: 517) in transmembrane 
domain 7. Combination of all the above-mentioned structural features of the 
identified genes and encoded proteins strongly suggests that they represent novel 
members of the human olfactory receptor family, 
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As noted above, complete or partial sequences of numerous human and other 
eukaryotic olfactory receptors are currently known. The novel human receptors have 
amino acid sequences distinctly different from the previously known human olfactory 
receptors, which suggests their different specificity in odorant recognition. Therefore, 
5 these novel receptors and their genes can be used, alone or in combination with known 
olfactory receptors, in developing detection systems and assays for chemically distinct 
types of odorants not recognized by the known receptors, as well as for diagnostic and 
research purposes. 

B. Definitions 

10 As used herein, the following terms have the meanings ascribed to them unless 

specified otherwise. 

"OR" refers to one or more members of a family of G protein-coupled 
receptors that are expressed in olfactory cells. Olfactory receptor cells can also be 
identified on the basis of morphology (see, e.g.. Roper, supra), or by the expression of 

15 proteins specifically expressed in olfactory cells. OR family members may have the 
ability to act as receptors for olfactory transduction. 

"OR" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G protein-coupled receptor activity," e.g., they may bind to G 
proteins in response to extracellular stimuli and promote production of second 

20 messengers such as 1P3, cAMP, cGMP, and Ca^"^ via stimulation of enzymes such as 
phospholipase C and adenylate cyclase (for a description of the structure and fimction 
of GPCRs, see, e.g., Fong, supra, and Baldwin, supra). A single olfactory cell may 
contain many distinct OR polypeptides. 

Topologically, certain chemosensoiy GPCRs have an "N-terminal domain;" 

25 "extracellular domains;" "tiansmembrane domains" comprising seven transmembrane 
regions, and corresponding cytoplasmic, and extracellular loops; "cytoplasmic 
domains," and a "C-tenninal domain" (see, e.g., Hoon et al. Cell, 96:541-51 (1999); 
Buck & Axel, Cell, 65:175-87 (1991)). These domains can be structurally identified 
using methods known to those of skill in the art, such as sequence analysis programs 

30 that identify hydrophobic and hydrophilic domains {see, e.g., Stryer, Biochemistry, 
(3rd ed. 1988); see also any of a nmnber of Internet based sequence analysis 
programs, such as those foimd at dot.ungen.bcm.tmc.edu). Such domains are useftil 
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for makmg chimeric proteins and for in vitro assays of the invention, e.g., ligand 
binding assays. 

"ExtraceUular domains" therefore refers to the domains of OR polypeptides 
that protrude from the cellular membrane and are exposed to the extracellular face of 
5 the ceU. Such domains generally include the «N terminal domain" that is exposed to 
the extracellular face of the ceU, and optionaUy can include portions of the 
extracellular loops of the transmembrane domain that are exposed to the extraceUular 
face of the cell, i.e., the loops between transmembrane regions 2 and 3, between 
transmembrane regions 4 and 5, and between transmembrane regions 6 and 7. 
10 The "N terminal domain" region starts at the N-terminus and extends to a 

region close to the start of the transmembrane domain. "Transmembrane domain," 
which comprises the seven "transmembrane regions." refers to the domain of OR 
polypeptides that Ues within the plasma membrane, and may also include the 
corresponding cytoplasmic (mtracellular) and extraceUular loops. The seven 
5 transmembrane regions and extracellular and cytoplasmic loops can be identified 
using standard methods, as described in Kyte & Doohttle, J. Mol. Biol, 157:105-32 
(1982)), or in Stryer, supra. The general secondary and tertiary structure of 
transmembrane domains, in particular the seven transmembrane domains of 7- 
transmembrane receptors such as olfactory receptors, are well known in the art. Thus. 
3 primary structure sequence can be designed or predicted based- on knowr^ 
transmembrane domain sequences, as described in detail below. These 
transmembrane domains are useful for in vitro Ugand-binding assays, both soluble and 
sohd phase. 

"Cytoplasmic domains" refers to the domains of OR polypeptides that face the 
inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 
transmembrane domain, e.g., the intracellular loop between tr^smembrane regions 1 
and 2, the intracellular loop between transmembrane regions 3 and 4, and the 
intracellular loop between transmembrane regions 5 and 6. "C terminal domain- 
refers to the region that spans the end of the last ti^membrane domain and the C- 
terminus of the protein, and which is normally located within the cytoplasm. 

The term "Ugand-binding region" or "ligand-bindmg domain" refers to 
sequences derived from a chemosensory receptor, particularly an olfactory receptor. 
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that substantially incorporates at least transmembrane domains n to Vn. The ligand- 
bindtag region may be capable of binding a ligand, and more particularly, an odorant. 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate OR family member mediated olfactory transduction includes the 
5 determination of any parameter that is indirectly or directly mider the influence of the 
receptor, e.g., functional, physical and chemical effects. It includes hgaad binding, 
changes in ion flux, membrane potential, current flow, transcription, G protein 
binding, GPCR phosphorylation or dephosphorylation, signal transduction, 
receptor-Ugand interactions, second messenger concentrations (e.g., cAMP, cGMP, 
10 IPS, or intracellular Ca^^, in vitro, in vivo, and ex vivo and also includes other 
physiologic effects such increases or decreases of neurotransmitter or hormone 
release. 

By "determining the functional effect" in the context of assays is meant assays 
for a compound that increases or decreases a parameter that is indirectly or directly 

15 mder the influence of an OR family member, e.g., functional, physical and chemical 
effects. Such functional effects can be measured by any means known to those skilled 
in the art, e.g., changes in spectroscopic characteristics (e.g., fluorescence, 
absorbance, refractive index), hydrodynamic (e.g., shape), chromatographic, or 
solubihty properties, patch clamping, voltage-sensitive dyes, whole cell currents, 

20 radioisotope efflux, inducible markers, oocyte OR gene expression; tissue culture cell 
OR expression; transcriptional activation of OR genes; ligand-binding assays; voltage, 
membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cAMP, cGMP, and inositol triphosphate (IPS); changes in 
intracellular calcium levels; neurotransmitter release, and the Hke. 

25 "Inhibitors," "activators," and "modulators" of OR genes or proteins are vised 

interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for olfactory transduction, e.g., Ugands, agonists, 
antagonists, and their homologs and mimetics. Inhibitors are compounds that, e.g., 
bind to, partially or totally block stimulation, decrease, prevent, delay activation, 

30 inactivate, desensitize, or down regulate olfactory transduction, e.g., antagonists. 
Activators are compounds that, e.g., bind to, stimulate, increase, open, activate, 
facilitate, enhance activation, sensitize, or up regulate olfactory transduction, e.g., 
agonists. Modulators include compoimds that, e.g., alter the interaction of a receptor 
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with: extracellular proteins that bind activators or inhibitor (e.g., ebnerin and other 
members of the hydrophobic carrier family); G proteins; kinases (e.g., homologs of 
rhodopsin kinase and beta adrenergic receptor kinases that are involved in 
deactivation and desensitization of a receptor); and arrestins, which also deactivate 
5 and desensitize receptors. Modulators can include genetically modified versions of 
OR family members, e.g., with altered activity, as well as naturally occurring and 
synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing OR family members in 
cells or cell membranes, applying putative modulator compounds, in the presence or 

10 absence of tastants, e.g., sweet tastants, and then determining the functional efiFects on 
olfactory transduction, as described above. Samples or assays comprising OR family 
members that are treated with a potential activator, inhibitor, or modvdator are 
compared to control samples without the inhibitor, activator, or modulator to examine 
the extent of modulation. Control samples (untreated with modulators) are assigned a 

15 relative OR activity value of 100%. Inhibition of a OR is achieved when the OR 
activity value relative to the control is about 80%, optionally 50% or 25-0%. 
Activation of an OR is achieved when the OR activity value relative to the control is 
110%, optionally 150%, optionally 200-500%, or 1000-3000% higher. 

The terms "pxorified," "substantially purified," and "isolated" as used hereiu 

20 refer to the state of being fi-ee of other, dissimilar compounds with which the 
compound of the invention is normally associated in its natural state, so that the 
"purified," "substantially purified," and "isolated" subject comprises at least 0.5%, 
1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of the mass, by 
weight, of a given sample. la one preferred embodiment, these terms refer to the 

25 compound of the invention comprisiag at least 95% of the mass, by weight, of a given 
sample. As used herein, the terms "purified," "substantially purified," and "isolated" 
"isolated," when referring to a nucleic acid or protein, of nucleic acids or proteins, 
also refers to a state of purification or concentration different than that which occurs 
naturally in the mammaUan, especially human, body. Any degree of purification or 

30 concentration greater than that which occurs naturally in the mammaUan, especially 
hiunan, body, including (1) the purification fi-om other associated structures or 
compounds or (2) the association with structures or compounds to which it is not 
normally associated in the mammaUan, especially hiraian, body, are within the 
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meaning of "isolated." The nucleic acid or protein or classes of nucleic acids or 
proteins, described herein, may be isolated, or otherwise associated with structures or 
compoimds to which they are not normally associated in nature, according to a variety 
of methods and processes known to those of skill in the art. 
5 As used herein, the term "isolated," when referring to a nucleic acid or 

polypeptide refers to a state of purification or concentration different than that which 
occurs naturally in the mammahan, especially human, body. Any degree of 
purification or concentration greater than that which occurs naturally in the body, 
including (1) the purification from other naturally-occurring associated structures or 

10 compounds, or (2) the association with structures or compounds to which it is not 
normally associated in the body are within the meaning of "isolated" as used herein. 
The nucleic acids or polypeptides described herein may be isolated or otherwise 
associated with structures or compounds to which they are not normally associated in 
nature, according to a variety of methods and processed known to those of skill in the 

15 art. 

As used herein, the terms "amplifying" and "amplification" refer to the use of 
any suitable ampUfication methodology for generating or detecting recombinant or 
naturally expressed nucleic acid, as described in detail, below. For example, the 
invention provides methods and reagents (e.g., specific degenerate oligonucleotide 

20 primer pairs) for amplifying (e.g., by polymerase chain reaction, PGR) naturally 
expressed (e.g., genomic or mRNA) or recombinant (e.g., cDNA) nucleic acids of the 
invention (e.g., tastant-binding sequences of the invention) in vivo or in vitro. 

The term "7- transmembrane receptor" means a polypeptide belonging to a 
superfamily of transmembrane proteins that have seven domains that span the plasma 

25 membrane seven times (thus, the seven domains are called "transmembrane" or "TM" 
domains TM I to TM VII). The famihes of olfactory and certain taste receptors each 
belong to this super-family. 7-transmembrane receptor polypeptides have similar and 
characteristic primary, secondary and tertiary structures, as discussed in further detail 
below. 

30 The term "library" means a preparation that is a mixture of different nucleic 

acid or polypeptide molecules, such as the library of recombinantly generated 
chemosensory, particularly olfactory receptor Ugand-binding domains generated by 
ampUfication of nucleic acid with degenerate primer pairs, or an isolated collection of 
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vectors that incorporate the amplified ligand-binding domaiiis, or a mixture of cells 
each randomly transfected with at least one vector encoding aa olfactoiy receptor. 

The term "nucleic acid" or "nucleic acid sequence" refers to a deoxy- 
ribonucleotide or ribonucleotide oligonucleotide in either single- or double-stranded 
5 form. The term encompasses nucleic acids, i.e., oligonucleotides, containing known 
analogs of natural nucleotides. The term also encompasses nucleic-acid-like 
structures with synthetic backbones {see e.g.. Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Antisense Strategies, 
Annals of the N.Y. Acad. ofSci., Vol. 600, Eds. Baserga et al. (NYAS 1992); Milligan 

10 J. Med. Chem. 36:1923-1937 (1993); Antisense Research and Applications (1993, 
CRC Press), WO 97/03211; WO 96/39154; Mata, Toxicol. Appl Pharmacol. 
144:189-197 (1997); Strauss-Soukup, Biochemistry 36:8692-8698 (1997); Samstag, 
Antisense Nucleic Acid Drug Dev, 6:153-156 (1996)). 

Unless otherwise indicated, a particular nucleic acid sequence also implicitly 

15 ^compasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as title sequence ejqjlicitly 
indicated. Specifically, degenerate codon substitutions may be achieved by 
generating, e.g., sequences in which the third position of one or more selected codons 
is substituted with mixed-base and/or deoxyinosine residues (Batzer et al.. Nucleic 

20 Acid Res., 19:5081 (1991); Ohtsuka et al., J. Biol. Chem., 260:2605-08 (1985); 
Rossohni et al., Mol. Cell. Probes, 8:91-98 (1994)). The term nucleic acid is used 
interchangeably with gene, cDNA^ mRNA, oUgonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 

25 polymers in which one or more amino acid residue is an artificial chemical mimetic of 
a corresponding naturally occurring amino acid, as well as to naturally occurring 
amiao acid polymers and non-naturally occurring amino acid polymer. 

The term "plasma membrane translocation domain" or simply "translocation 
domain" means a polypeptide domain that, when incorporated into the amino terminus 

30 of a polypeptide coding sequence, can with great efficiency "chaperone" or 
"translocate" the hybrid ("fiision") protein to the cell plasma membrane. For instance, 
a 'translocation domain" may be derived from the amino terminus of the bovine 
rhodopsin receptor pol3'peptide. In one embodiment, the translocation domain may be 
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functionally equivalent to an exemplary translocation domain (5'- 
MNGTEGPNFYVPFSNKTGW; SEQ ID NO: 518). However, rhodopsin from any 
mammal may be used, as can other translocation facilitating sequences. Thus, the 
translocation domain is particularly efficient in translocating 7-transmembrane fiision 
5 proteins to the plasma membrane, and a protein (e.g., an olfactory receptor 
polypeptide) comprising an amino terminal translocating domain will be transported 
to the plasma membrane more efficiently than without the domain. However, if the 
N-terminal domain of the polypeptide is active in binding, the use of other 
translocation domains maybe preferred. 

10 "Functional equivalency" means the domain's ability and efficiency in 

translocating newly translated proteins to the plasma membrane as efficiently as 
exemplaiy SEQ ID NO: 518 under similar conditions; relatively efficiencies an be 
measured (in quantitative terms) and compared, as described herein. Domains falling 
within the scope of the invention can be determined by routine screening for their 

1 5 efficiency in translocating newly synthesized polypeptides to the plasma membrane in 
a cell (mammalian, Xenopus, and the like) with the same efficiency as the twenty 
amino acid long translocation domain SEQ ID NO: 518, as described in detail below. 

The "translocation domain," "ligand-bindtng domain", and chimeric receptors 
compositions described herein also include "analogs," or "conservative variants" and 

20 "mimetics" ("peptidomimetics") with structures and activity that substantially 
correspond to the exemplary sequences. Thus, the terms "conservative variant" or 
"analog" or "mimetic" refer to a polypeptide which has a modified amino acid 
sequence, such that the change(s) do not substantially alter the polypeptide's (the 
conservative variant's) structure and/or activity, as defined herein. These include 

25 conservatively modified variations of an amino acid sequence, i.e., amino acid 
substitutions, additions or deletions of those residues that are not critical for protein 
activity, or substitution of amino acids with residues having similar properties (e.g., 
acidic, basic, positively or negatively charged, polar or non-polar, etc.') such that the 
substitutions of even critical amino acids does not substantially alter structure and/or 

30 activity. Conservative substitution tables providing fimctionally similar amino acids 
are well known in the art. 

More particularly, "conservatively modified variants" applies to both amino 
acid and nucleic acid sequences. With respect to particular nucleic acid sequences, 
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conservatively modified variants refers to those nucleic acids which encode identical 
or essentially identical amino acid sequences, or where the nucleic acid does not 
encode an amino acid sequence, to essentially identical sequences. Because of the 
degeneraujy of the genetic code, a large number of functionally identical nucleic acids 
5 encode any given protein. 

For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the 
codon can be altered to any of the corresponding codons described without altering 
the encoded polypeptide. 
10 Such nucleic acid variations are "silent variations," which are one species of 

conservatively modified variations. Every nucleic acid sequence herein which 
encodes a polypeptide also describes every possible silent variation of the nucleic 
acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, which is ordinarily the only 
15 codon for tryptophan) can be modified to yield a fimctionally identical molecule. 
Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is 
impHcit in each described sequence. 

Conservative substitution tables providing functionally similar amino acids are 
well known in the art. For example, one exemplary guideline to select conservative 
20 substitutions includes (original residue followed by exemplary substitution): ala/gly or 
ser; arg/lys; asn/gln or his; asp/glu; cys/ser; gln/asn; gly/asp; gly/ala or pro; his/asn or 
gbi; ileAeu or val; leu/ile or val; lys/arg or ghi or glu; met/leu or tyr or ile; phe/met or 
leu or tyr; ser/thr; thr/ser; trp/tyr; tyr/trp or phe; val/ile or leu. An alternative 
exemplary guideline uses the following six groups, each containing amino acids that 
25 are conservative substitutions for one another: 1) Alanine (A), Serine (S), Threonine 
(T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagme (N), Glutatnine (Q); 4) 
Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 
and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); (see also, e.g., Creighton, 
Proteins, W.H. Freeman and Company (1984); Schultz and Schimer, Principles of 
30 Protein Structure, Springer- Verlag (1979)). One of skill in the art will ^preciate that 
the above-identified substitutions are not the only possible conservative substitutions. 
For example, for some purposes, one may regard all charged amino acids as 
conservative substitutions for each other whether they are positive or negative. In 
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addition, individual substitutions, deletions or additions that alter, add or delete a 
single amino acid or a small percentage of amino acids in an encoded sequence can 
also be considered "conservatively modified variations." 

The terms "mimetic" and "peptidomimetic" refer to a synthetic chemical 
5 compound that has substantially the same structural and/or functional characteristics 
of the polypeptides, e.g., translocation domains, Ugand-binding domains, or chimeric 
receptors of the invention. The mimetic can be either entirely composed of synthetic, 
non-natural analogs of amino acids, or may be a chimeric molecule of partly natural 
peptide amino acids and partly non-natural analogs of amino acids. The mimetic can 
10 also incorporate any amount of natural amino acid conservative substitutions as long 
as such substitutions also do not substantially alter the mimetic' s structure and/or 
activity. 

As with polypeptides of the invention which are conservative variants, routine 
experimentation will determine whether a mimetic is witiiin the scope of the 

15 invention, i.e., that its structure and/or function is not substantially altered. 
Polypeptide mimetic compositions can contain any combination of non-natural 
structural components, which are typically from three structural groups: a) residue 
linkage groups other than the natural amide bond ("peptide bond") Unkages; b) non- 
natural residues in place of naturally occurring amino acid residues; or c) residues 

20 which induce secondary structural mimicry, i.e., to induce or stabilize a secondary 
structure, e.g., a beta turn, gamma turn, beta sheet, alpha helix conformation, and the 
like. A polypeptide can be characterized as a mimetic when all or some of its residues 
are joined by chemical means other than natural peptide bonds. Individual 
peptidomimetic residues can be joined by peptide bonds, other chemical bonds or 

25 coupling means, such as, e.g., glutaraldehyde, N-hydroxysuccinimide esters, 
biflinctional maleimides, N,N'-dicyclohexylcarbodiimide (DCC) or N,N'- 
diisopropylcarbodiimide (DIG). Linking groups that can be an alternative to the 
traditional amide bond ("peptide bond") linkages include, e.g., ketomethylene (e.g., 
-C(=0)-CH2- for -C(=0)-1SIH-), aminomethylene (CH2-NH), ethylene, olefin 

30 (CH=CH), ether (CH2-O), thioether (CH2-S), tetrazole (CN4), thiazole, retroamide, 
thioamide, or ester (see, e.g., Spatola, Chemistry and Biochemistry of Amino Acids, 
Peptides and Proteins, 7:267-357, "Peptide Backbone Modifications," Marcell 
Dekker, NY (1983)). A polypeptide can also be characterized as a mimetic by 
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containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
5 example, usefiil labels include '^^P, fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an ELISA), biotiu, digoxigenin, or haptens and proteins 
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. 

A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 

10 covalently, through a linker or a chemical bond, or noncovalently, through ionic, van 
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence 

15 through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may 
include natural (i.e.. A, G, C, or T) or modified bases (7-deazaguanosine, iuosine, 
etc.). Jn addition, the bases in a probe may be joined by a linkage other than a 
phosphodiester bond, so long as it does not interfere with hybridization. Thus, for 

20 example, probes may be peptide nucleic acids in which the constituent bases are 
joined by peptide bonds rather than phosphodiester linkages. It will be understood by 
one of skill in the art that probes may bind target sequences lacking complete 
complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. The probes are optionally directly labeled as with isotopes, 

25 chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to 
which a streptavidin complex may later bind. By assaying for the presence or absence 
of Ihe probe, one can detect the presence or absence of the select sequence or 
subsequence. 

The term "heterologous" when used with reference to portions of a nucleic 
30 acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences from imrelated 
genes arranged to make a new fimctional nucleic acid, e.g., a promoter firom one 
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soiirce and a coding region from another source. Similarly, a heterologous protein 
indicates that the protein comprises two or more subsequences that are not found in 
the same relationship to each other in nature (e.g., a fusion protein). 

A "promoter" is defined as an array of nucleic acid sequences that direct 
5 transcription of a nucleic acid. As used herein, a promoter includes necessary nucleic 
acid sequences near the start site of transcription, such as, in the case of a polymerase 
n type promoter, a TATA element. A promoter also optionally includes distal 
enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter 

10 that is active imder most environmental and developmental conditions. An 
"inducible" promoter is a promoter that is active under enviroimiental or 
developmental regulation. The term "operably linked" refers to a functional linkage 
between a nucleic acid expression control sequence (such as a promoter, or array of 
transcription factor binding sites) and a second nucleic acid sequence, wherein the 

15 expression control sequence directs transcription of the nucleic acid corresponding to 
the second sequence. 

As used herein, "recombinant" refers to a polynucleotide synthesized or 
otherwise manipvilated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 

20 biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant poljoiucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 
different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fiision protein comprising a translocation domain of the 

25 invention and a nucleic acid sequence amphfied using a primer of the invention. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
duplexing, or hybridizing of a molecule only to a particular nucleotide sequence under 
stringent hybridization conditions when that sequence is present in a complex mixture 
(e.g., total celliilar or hbrary DNA or RNA). 

30 The phrase "stringent hybridization conditions" refers to conditions under 

which a probe will hybridize to its target subsequence, typically in a complex mixture 
of nucleic acid, but to no other sequences. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer 



-35- 



wo 01/68805 



PCT/USO 1/07771 



sequences hybridize specifically at higher temperatures. An extensive guide to the 
hj^ridization of nucleic acids is found in Tijssen, Techniques in Biochemistry and 
Molecular Biology - Hybridisation with Nucleic Probes, "Overview of principles of 
hybridization and the strategy of nucleic acid assays" (1993). Generally, stringent 
5 conditions are selected to be about 5- 10* C lower than the thermal melting point (Tm) 
for fhe specific sequence at a defined ionic strength pH. The Tm is the temperature 
(imder defined ionic strength, pH, and nucleic concentration) at which 50% of the 
probes complementary to the target hybridize to the target sequence at equihbriimi (as 
the target sequences are present in excess, at Tm, 50% of the probes are occupied at 

10 equiUbrium). Stringent conditions will be those in which the salt concentration is less 
than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration 
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° C for short 
probes {e.g., 10 to 50 nucleotides) and at least about 60° C for long probes {e.g., 
greater than 50 nucleotides). Stringent conditions may also be achieved with the 

15 addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
backgroimd hybridization. Exemplary stringent hybridization conditions can be as 
followmg: 50% foraiamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 
1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1 % SDS at 65°C. Such 

20 hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60; or 
more minutes. 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially related if the polypeptides that they encode are substantially related. 
This occurs, for example, when a copy of a nucleic acid is created using the maximum 

25 codon degeneracy permitted by the genetic code. In such cases, the nucleic acids 
typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in Ix SSC at 45°C. Such 
hybridizations and wash steps can be earned out for, e.g., 1, 2, 5, 10, 15, 30, 60, or 

30 more minutes. A positive hybridization is at least twice background. Those of 
ordinary skill will readily recognize that alternative hybridization and wash conditions 
can be utilized to provide conditions of similar stringency. 
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"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
5 immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in 
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. 
Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
10 having one "light" (about 25 kDa) and one "heavy", chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 110 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain 
(VL) and variable heavy chain (VH) refer to these tight and heavy chains respectively. 
A "chimeric antibody" is an antibody molecule in which (a) the constant 
15 region, or a portion thereof, is altered, replaced or exchanged so that the antigen 
blading site (variable region) is linked to a constant region of a different or altered 
class, effector function and/or species, or an entirely different molecule which confers 
new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone, growth 
factor, drug, etci or (b) the variable region, or a portion thereof, is altered, replaced or 
20 exchanged with a variable region having a different or altered antigen specificity. 

An "anti-OR" antibody is an antibody or antibody fragment that specificzilly 
binds a polypeptide encoded by a OR gene, cDNA, or a subsequence thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically bind 
an antigen. The inununoassay is characterized by the use of specific binding 
25 properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or, "specifically 
(or selectively) immunoreactive with," when referring to a protein or peptide, refers to 
a binding reaction that is detemunative of the presence of the protein in a 
heterogeneous population of proteins and other biologies. Thus, under designated 
30 immunoassay conditions, the specified antibodies bind to a particular protein at least 
two times the background and do not substantially bind in a significant amount to 
other proteins present in the sample. Specific binding to an antibody under such 
conditions may require an antibody that is selected for its specificity for a particular 
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protein. For example, polyclonal antibodies raised to an OR family member from 
specific species such as rat, mouse, or human can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the OR polypeptide or 
an immunogenic portion thereof and not with other proteins, except for orthologs or 
5 polymorphic variants and alleles of the OR polypeptide. This selection may be 
achieved by subtracting out antibodies that cross-react with OR molecules firom other 
species or other OR molecules. Antibodies can also be selected that recognize only 
OR GPCR family members but not GPCRs firom other families. A variety of 
immunoassay formats may be used to select antibodies specifically immunoreactive 

10 with a particular protein. For example, soUd-phase ELESA immunoassays are 
routinely xksed to select antibodies specifically immunoreactive with a protein (see, 
e.g., Harlow & Lane, Antibodies, A Laboratory Manual, (1988), for a description of 
immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 

1 5 background signal or noise and more typically more than 1 0 to 100 times backgroiand. 

The phrase "selectively associates with" refers to the ability of a nucleic acid 
to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

The term "expression vector" refers to any recombinant expression system for 

20 the purpose of expressing a nucleic acid sequence of the invention in vitro or in vivo, 
constitutively or inducibly, in any cell, including prokaryotic, yeast, fiuigal, plant, 
insect or mammalian cell. The term includes linear or circular expression systems. 
The term includes expression systems that remain episomal or integrate into the host 
cell genome. The expression systems can have the ability to self-repUcate or not, i.e., 

25 drive only transient expression in a cell. The term includes recombinant expression 
"cassettes which contain only the minimum elements needed for transcription of the 
recombinant nucleic acid. 

By "host cell" is meant a cell that contains an expression vector and supports 
the replication or expression of the expression vector. Host cells may be prokaryotic 

30 cells such as E. toll, or eukaryotic cells such as yeast, insect, amphibian, or 
mammahan cells such as CHO, HeLa, HEK-293, and the like, e.g., cultured cells, 
explants, and cells in vivo. 
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C. Isolation and Expression of Olfactory Receptors 

Isolation and expression of the ORs, or fragments or variants thereof, of the 
invention can be performed as described below. PGR primers can be used for the 
amplification of nucleic acids encoding olfactory receptor ligand-binding regions and 
5 libraries of these nucleic acids can thereby be generated. Libraries of expression 
vectors can then be used to infect or transfect host cells for the fimctional expression 
of these libraries. These genes and vectors can be made and expressed in vitro or in 
vivo. One of skill will recognize that desired phenotypes for altering and controlling 
nucleic acid expression can be obtained by modulating the expression or activity of 
10 the genes and nucleic acids (e.g. , promoters, enhancers and the like) within the vectors 
of the invention. Any of the known metihods described for increasing or decreasing 
expression or activity can be used. The invention can be practiced in conjunction with 
any method or protocol known in the art, which are well described in the scientific 
and patent literature. 

15 The nucleic acid sequences of the invention and other nucleic acids used to 

practice this invention, whether RNA, cDNA, genomic DNA, vectors, viruses or 
hybrids thereof, may be isolated firom a variety of sources, genetically engineered, 
amplified, and/or expressed recombinantly. Any recombinant expression system can 
be used, including, in addition to mammaUan cells, e.g., bacterial, yeast, insect or 

20 plant systems. 

Alternatively, these nucleic acids can be synthesized in vitro by well-known 
chemical synthesis techniques, as described in, e.g., Camithers, Cold Spring Harbor 
Symp. Quant. Biol. 47:411-418 (1982); Adams, Am. Chem. Soc. 105:661 (1983); 
Belousov, Nucleic Acids Res. 25:3440-3444 (1997); Frenkel, Free Radic. Biol. Med. 

25 19:373-380 (1995); Blommers, Biochemistry 33:7886-7896 (1994); Narang, Meth. 
Enzymol. 68:90 (1979); Brown, Me^/j. Enzymol 68:109 (1979); Beaucage, Tetra. Lett. 
22:1859 (1981); U.S. Patent No. 4,458,066. Double-stiranded DNA fragments may 
then be obtained either by S3mthesizing the complementary strand and annealing the 
strands together under appropriate conditions, or by adding the complementary strand 

30 using DNA polymerase with an appropriate primer sequence. . 

Techniques for the manipulation of nucleic acids, such as, for example, for 
generating mutations in sequences, subcloning, labeling probes, sequencing, 
hybridization and the like are well described in the scientific and patent literature. 
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See, e.g., Sambrook, ed.. Molecular Cloning: a Laboratory manxial (2nd ed.). Vols. 1- 
3, Cold Spring Harbor Laboratory (1989); Current Protocols in Molecular Biology, 
Ausubel, ed. John Wiley & Sons, Inc., New York (1997); Laboratory Techniques in 
Biochemistry and Molecular Biology: Hybridization With Nucleic Acid Probes, Part I, 
5 Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993). 

Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and 
quantified by any of a number of general means well known to those of skill in the art. 
These include, e.g., analytical biochemical methods such as NMR, spectrophotometry, 
radiography, electrophoresis, capillary electrophoresis, high perfonnance liquid 

10 chromatography (HPLC), thin layer chromatography (TLC), and hyperdiffusion 
chromatography, various immunological methods, e.g., fluid or gel precipitin 
reactions, immunodiffiision, immunoelectrophoresis, radioimmunoassays (RIAs), 
enzyme-linked immunosorbent zsssys (ELISAs), immuno-fluorescent assays. 
Southern analysis. Northern analysis, dot-blot analysis, gel electrophoresis (e.g., SDS- 

15 PAGE), RT-PCR, quantitative PCR, other nucleic acid or target or signal 
amphfication methods, radiolabeling, scintillation counting, and affinity 
chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 

20 or measured quantitatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amphfication primers. Amphfication methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. hmis. Academic Press, N.Y. 

25 (1990) and PCR Strategies, ed. Innis, Academic Press, Inc., N.Y. (1995), Ugase chain 
reaction (LCR) {see, e.g., Wu, Genomics 4:560 (1989); Landegren, Science 
241:1077,(1988); Barringer, Gene 89:117 (1990)); transcription amplification {see. 
e.g., Kwoh, PNAS, 86:1173 (1989)); and, self-sustained sequence replication {see, 
e.g., Guatelh, PNAS, 87:1874 (1990)); Q Beta repHcase amplification {see, e.g., 

30 Smith, J. Clin. Microbiol 35:1477-1491 (1997)); automated Q-beta repHcase 
amphfication assay {see. e.g.. Burg, Mol. Cell. Probes 10:257-271 (1996)) and other 
RNA polymerase mediated techniques {e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol. 152:307-316 (1987); Sambrook; 
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Ausubel; U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 
13:563-564 (1995). 

Once amplified, the nucleic acids, either individually or as libraries, may be 
cloned according to methods known in the art, if desired, into any of a variety of 
5 vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Pat. No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction en2yme sites can be "built into" the PGR 
primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 

10 when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spUced (the Ugand-bmding region coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 
translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted ligand-binding domain comprises 

15 substantially most of the fransmembrane Vn region). The primers can be designed to 
retain the original sequence of the "donor" 7-membrane receptor (the Pst I and Bsp El 
sequence in he primers of the invention generate an insert that, when hgated into the 
Pst LBsp El cut vector, encode residues found in the "donor" mouse olfactory 
receptor M4 sequence). Altematively, the primers can encode amino acid residues 

20 that are conservative substitutions (e.g., hydrophobic for hydrophobic residue, see 
above discussion) or functionally benign substitutions (e.g., do not prevent plasma 
membrane insertion, cause cleavage by peptidase, cause abnormal folding of receptor, 
and the like). 

The primer pairs are designed to selectively amplify ligand-binding regions of 
25 olfactory receptor proteins. These domain regions may vary for different ligands, and 
more particularly odorants; thus, what may be a minimal binding region for one 
ligand, and more particularly odorants, may be too limiting for a second potential 
ligand. Thus, domain regions of different sizes comprising different domain 
structures may be ampUfied; for example, transmembrane (TM) domains n through 
30 vn, in through VII, III through VI or n through VI, or variations thereof (e.g., only a 
subsequence of a particular domain, mixing the order of the domains, and the like), of 
a 7-fransmembrane OR. 
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As domain structures and sequence of many 7-membrane proteins, particularly 
olfactory receptors, are known, the skilled artisan can readily select domain-flanking 
and internal domain sequences as model sequences to design degenerate amplification 
primer pairs. For example, a nucleic acid sequence encoding domain regions II 
5 through Vn can be generated by PGR amplification using a primer pair. To amplify a 
nucleic acid comprising transmembrane domain I (TM I) sequence, a degenerate 
primer can be designed firom a nucleic acid that encodes the amino acid sequence 
LFLLYL3' (SEQ ID NO: 519). Such a degenerate primer can be used to generate a 
binding domain incorporating TM I through TM m, TM I through TM IV, TM I 

10 through TMV,TM I through TM VI or TM I through TMVn). 

To amplify a nucleic acid comprising a transmembrane domain III (TM ID) 
sequence, a degenerate primer (of at least about 17 residues) can be designed from a 
nucleic acid that encodes the amino acid sequence M(A/G)(Y/F)DRYVAI 3' (SEQ ED 
NO: 520) (encoded by a nucleic acid sequence such as 

15 5'-ATGG(G/C)CT(A/r)TGACCG(C/A/T)T(AT)(C/r)GT-3' (SEQ ID NO: 521)). 
Such a degenerate primer can be used to generate a binding domain incorporating TM 
m through TM rV, TM m through TM V, TM DI through TM VI or TM III through 
TMVn. 

To amplify transmembrane domain VI (TM VT) sequence, a degenerate primer 
20 (of at least about 17 residues) can be designed from nucleic acid encoding an amino 
acid sequence TC(G/A)SHL (SEQ ID NO: 522), encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CANGT-3') 3' (SEQ ID NO: 522). Such a 
degenerate primer can be used to generate a binding domain incorporating TM I 
through TM VI, TM n through TM VI, TM IE through TM VI or TM TV through TM 
25 VT). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
(SEQ ID NO: 523) strategy computer program is accessible as 
http://blocks.flicrc.org/codehop.html, and is directly linked from the BlockMaker 
30 multiple sequence alignment site for hybrid primer prediction beginning with a set of 
related protein sequences, as known olfactory receptor ligand-binding regions (see, 
e.g.,RosG, Nucleic Acids Res. 26:1628-1635 (1998); Sin^ Biotechnigues, 24:318-19 
(1998)). 
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Means to synthesize oligonucleotide primer pairs are well known in the art. 
"Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile ^proach to manipulate primer sequence and generate a 
more complex nuxture of amplification products. Various families of artificial 

5 nucleobases are enable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 
Incorporation of these analogs into a single position of a PCR primer allows for 
generation of a complex library of amphfication products. See, e.g.. Hoops, Nucleic 
Acids Res. 25:4866-4871 (1997). Nonpolar molecules can also be used to mimic the 

0 shape of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape minodc for thymine {see, 
e.g.. Morales, Nat. Struct. Biol. 5:950-954 (1998)). For example, two degenerate 
bases can be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7- 
one or the purine base N6-methoxy-2,6-diaminopurine {see, e.g.. Hill, PNAS, 

5 95:4258-63 (1998)). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5'-Dimethoxytrityl-N-benzoyl-2'-deoxy-Cytidine,3'-[(2- 
cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). ' This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 

0 Exemplary primer pairs for amphfication of olfactory receptor transmembrane 

domains II through VII include: 

(a) 5'-GGGGTCCGGAG(A/G)(C/G)(A/G)TA(A/G/T)AT{AyG/P)A(A/G/P)(A/G/P)GG- 
3'(SEQroNO:524)and 

5'-GGGGCTGCAGACACC(A/C/G/T)ATGTA(C/T)(C/T)T(A/C/G/T)TT(C/r) 
5 (C/T)T-3 ' (SEQ ID NO: 525). 

(b) 5'-GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/P)A(A/G/P)(A/G/P)GG- 
3' (SEQ ED NO: 526); and 

5'-GGGGCTGCAGACACC(AC/G/DATGTA(CA")(C/T)T(A/C/G/T)TT(C/T) 
(C/T)T-3 ' (SEQ ID NO: 527) 
0 (c) 5'-GGGGTCCGGAG(A/G)(C/G)T(A/G)A(A/G/T)AT(A/G/C/T)A(A/G/C/T) 

(A/G/C/T)GG-3' (SEQ ID NO: 528) and 

5'-GGGGCTGCAGACACC(A/C/GnOATGTA(C/T)(C/T)T(A/C/G/T)TT(C/T) 
(C/T)T-3 ' (SEQ ID NO: 558) 
Nucleic acids that encode ligand-binding regions of olfactory receptors may be 
5 generated by amplification {e.g., PCR) of appropriate nucleic acid sequences using 
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degenerate primer pairs. The amplified nucleic acid can be genomic DNA Jfrom any 
cell or tissue or mRNA or cDNA derived from olfactory receptor-expressing cells, 
e.g., olfactory neurons or olfactory epithelium. 

Isolation from olfactory receptor-expressing cells is well known in the art 
5 (cells expressing naturally or inducibly expressing olfactory receptors can be used to 
express the hybrid olfactory receptors of the invention to screen for potential odorants 
and odorant effect on cell physiology, as described below). For example, cells can be 
identified by olfactory marker protein (OMP), an abundant cytoplasmic protein 
expressed almost exclusively in mature olfactory sensory nevirons (see, e.g., Buiakova, 

10 PNAS, 93:9858-63 (1996)). Shirley, Eur. J. Biochem. 32:485-494 (1983), describes a 
rat olfactory preparation suitable for biochemical studies in vitro on olfactory 
mechanisms. Cultures of adult rat olfactory receptor neurons are described by Vargas, 
Chem. Senses 24:211-216 (1999). Because these cultured neurons exhibit typical 
voltage-gated currents and are responsive to application of odorants, they can also be 

15 used to express the hybrid olfactory receptors of the invention for odorant screening 
(endogenous olfactory receptor can be initially blocked, if desired, by, e.g., antisense, 
knockout, and the like). U.S. Patent No. 5,869,266 describes culturing human 
olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260-8270 (1999), describes differentiated olfactory receptor-expressing cells in 

20 culture that respond to odorants, as measvured by an influx of calcium. 

In one embodiment, hybrid protein-coding sequences comprising nucleic acids 
ORs fiised to the franslocation sequences described herein may be constructed. Also 
provided are hybrid ORs comprising the franslocation motifs and ligand-binding 
domains of olfactory receptors. These nucleic acid sequences can be operably linked 

25 to franscriptional or franslational confrol elements, e.g., franscription and translation 
initiation sequences, promoters and enhancers, franscription and franslation 
tenninatora, polyadenylation sequences, and other sequences usefiil for franscribing 
DNA into RNA. In constmction of recombinant expression cassettes, vectors, 
fransgenics, and a promoter fragment can be employed to dfrect expression of the 

30 desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 
also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upsfream of the M4 olfactory receptor coding region. This region was sufficient to 
dfrect expression in olfactory epitheHum with wild type zonal restriction and 
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distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
NeuroscL 18:227-236 (1998)). Receptor genes are normally expressed in a small 
subset of neurons throughout a zonally restricted region of the sensory epithelium. 
The transcriptional or translational control elements can be isolated from natural 
5 sources, obtained from such sources as ATCC or GenBaiJc libraries, or prepared by 
synthetic or recombinant methods. 

In another embodiment, ftision proteins, either having C-terminal or, more 
preferably, N-terminal franslocation sequences, may also comprise the translocation 
motif described herein. However, these ftision proteins can also comprise additional 

10 elements for, e.g.^ protein detection, purification, or other appHcations. Detection and 
purification facilitating domains include, e.g., metal chelating peptides such as 
polyhistidine tracts or histidine-tryptophan modules or other domains that allow 
purification on immobilized metals; maltose binding protein; protein A domains that 
allow pmification on immobiUzed immunoglobulin; or the domain utilized in the 

15 FLAGS extension/affinity piuification system (hnmimex Corp, Seattle WA). 

The inclusion of a cleavable linker sequences such as Factor Xa {see, e.g., 
Ottavi, Biochimie 80:289-293 (1998)), subtilisin protease recognition motif (see, e.g., 
Polyak, Protein Eng. 10:615-619 (1997)); enteroldnase (Invitrogen, San Diego, CA), 
and the like, between the franslocation domain (for efficient plasma membrane 

20 expression) and the rest of the newly translated polypeptide may be useful to facilitate 
purification. For example, one constmct can include a polypeptide-encoding nucleic 
acid sequence linked to six histidine residues followed by a thioredoxin, an 
enterokinase cleavage site (see, e.g., Williams, Biochemistry 34:1787-1797 (1995)), 
and an amino terminal translocation domain. The histidine residues facihtate 

25 detection and purification while the enterokinase cleavage site provides a means for 
purifying the desired protein(s) from the remainder of the fusion protein. Technology 
pertaining to vectors encoding fusion proteins and appUcation of fusion proteins are 
well described in the scientific and patent literature (see, e.g., RroU, DNA Cell. Biol. 
12:441-53 (1993)). 

30 Expression vectors, either as individual expression vectors or as libraries of 

expression vectors, comprising the olfactory binding domain-encoding sequences may 
be introduced into a genome or into the cj^oplasm or a nucleus of a cell and expressed 
by a variety of conventional techniques, well described in the scientific and patent 
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literature i^see, e.g., Roberts, Nature 328:731 (1987); Berger supra; Schneider, Protein 
Expr. Purif. 6435:10 (1995); Sambrook; Tijssen; Aiisubel). Product infonnation from 
manufacturers of biological reagents and experimental equipment also provide 
information regarding known biological methods. The vectors can be isolated from 
5 natural sources, obtained from such sources as ATCC or GenBank libraries, or 
prepared by synthetic or recombinant methods. 

The nucleic acids can be expressed in expression cassettes, vectors or viruses 
which are stably or transiently expressed in cells (e.g., episomal expression systems). 
Selection markers can be incorporated into expression cassettes and vectors to confer 
10 a selectable phenotype on transformed cells and sequences. For example, selection 
markers can code for episomal maintenance and replication such that integration into 
the host genome is not required. For example, the marker may encode antibiotic 
resistance (e.g., chloramphenicol, kanamycin, G418, bleomycin, hygromycin) or 
herbicide resistance (e.g., chlorosuLfuron or Basta) to permit selection of those cells 

15 transformed with the desired DNA sequences {see, e.g., Blondelet-Rouault, Gene 
190:315-17 (1997); Aubrecht, J. Pharmacol Exp. Ther., 281:992-97 (1997)). 
Because selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresistance genes are silso used 
as selectable markers in vitro and in vivo. 

20 A chimeric nucleic acid sequence may encode a ligand-binding domain within 

any 7-transmembrane polypeptide. 7-transmembrane receptors belong to a 
superfamily of transmembrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VU). Because 7-transmembrane receptor polypeptides have 

25 similar primary sequences and secondary and tertiary structures, stractural domains 
(e.g., TM domains) can be readily identified by sequence analysis. For example, 
homology modeling, Fourier analysis and heUcal periodicity detection can identify and 
characterize the seven domaios with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 

30 characterize profiles of the hydrophobicity and variability of analyzed sequences. To 
predict TM domains and their boundaries and topology, a "neural network algoritiim" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969-977 (1999); 
Rost, Protein Sci. 4:521-533 (1995). Periodicity detection enhancement and alpha 
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helical periodicity index can be done as by, e.g., Donnelly, Protein Sci. 2:55-70 
(1993). Other alignment and modeling algorithms are well known in the art, see. e.g., 
Peitsch, Receptors Channels 4:161-164 (1996); Cronet, Protein Eng. 6:59-64 (1993) 
(homology and "discover modeling"); hflp://bioinfo.wei2inatm.ac.il/. 
5 The library sequences include receptor sequences that correspond to TM 

ligand-binding domains, uicluding, e.g., TM n to VH, TM II to VI, TM m to VIE, and 
TM in to Vn, that have been amplified (e.g., PGR) from mRNA of or cDNA derived 
from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of olfactory receptor ligand-binding TM domain sequences can 

10 include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 
seven domains can be identified by various analyses well known in the art, including, 
e.g., homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 

15 supra), as described above. Using this information sequences flanking the seven 
domains can be identified and used to design degenerate primers for amplification of 
various combinations of TM regions and subsequences. 

The present invention also includes not only the DNA and proteins having the 
specified amino acid sequences, but also DNA fragments, particularly fragments of, 

20 for example, 40, 60, 80, -100, 150, 200, or 250 nucleotides, or more, as well as protein 
fragments of, for example, 10, 20, 30, 50, 70, 100, or 150 amino acids, or more. 

Also contemplated are chimeric proteins, comprising at least 10, 20, 30, 50, 
70, 100, or 150 amino acids, or more, of one of at least one of the olfactory receptors 
described herein, coupled to additional amino acids representing all or part of another 

25 G protein receptor, preferably a member of the 7TM superfamily. These chimeras can 
be made from the instant receptors and a G protein receptor described herein, or they 
can be made by combining two or more of the present proteins. In one preferred 
embodiment, one portion of the chimera corresponds to and is derived from one or 
more of the domains of the seven transmembrane protein described herein, and the 

30 remaining portion or portions come from another G protein-coupled receptor. 
Chimeric receptors are well known in the art, and the techniques for creating them and 
the selection and boundaries of domains or fragments of G protein-coupled receptors 
for incorporation therein are also well known. Thus, this knowledge of those skilled 
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in the art can readily be used to create such chimeric receptors. The use of such 
chimeric receptors can provide, for example, an olfactory selectivity characteristic of 
one of the receptors specifically disclosed herein, coupled with the signal transduction 
characteristics of another receptor, such as a well known receptor used ia prior art 
5 assay s>^tems. 

For example, a domain such as a ligand-binding domain, an extracellular 
domain, a transmembrane domain {e.g., one comprising seven transmembrane regions 
and corresponding extracellular and cytosohc loops), the transmembrane domain and 
a cytoplasmic domain, an active site, a subunit association region, etc., can be 

10 covalently linked to a heterologous protein. For instance, an extracellular domain can 
be linked to a heterologous GPCR transmembrane domain, or a heterologous GPCR 
extracellular domain can be linked to a transmembrane domain. Other heterologous 
proteins of choice can include, e.g., green fluorescent protein, P-gal, glutamtate 
receptor, and the rhodopsin presequence. 

15 Polymorphic variants, alleles, and interspecies homologs that are substantially 

identical to an olfactory receptor disclosed herein can be isolated using the nucleic 
acid probes described above. It is hypothesized that allelic differences in receptors 
may explain why there is a difference in olfactory sensation in different human 
subjects. Accordingly, the identification of such alleles may be significant, especially 

20 with respect to producing receptor hbraries that adequately represent the olfactory 
capability of the hvmian population, i.e., which take into account allelic differences in 
different individuals. Alternatively, expression Hbraries can be used to clone olfactory 
receptors and polymorphic variants, alleles, and interspecies homologs thereof, by 
detecting expressed homologs immunologically with antisera or purified antibodies 

25 made against an olfactory polypeptide, which also recognize and selectively bind to 
the olfactory receptor homolog. 

Also within the scope of tiie invention are host cells for expressing the ORs, 
fragments, or variants of the invention. To obtain high levels of expression of a 
cloned gene or nucleic acid, such as cDNAs encoding the olfactory receptors, 

30 firagments, or variants of the invention, one of skill typically subclones the nucleic 
acid sequence of interest into an expression vector that contains a strong promoter to 
direct transcription, a transcription/translation terminator, and if for a nucleic acid 
encoding a protein, a ribosome binding site for translational initiation. Suitable 
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bacterial promoters are well known in the art and described, e.g., in Sambrook et al. 
However, bacterial or eukaryotic expression systems can be used. 

Any of the well-known procedures for introducing foreign nucleotide 
sequences into host cells may be used. These include the use of calcium phosphate 
5 trausfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a 
host cell {see, e.g., Sambrook et al.) It is only necessary that the particular genetic 
engineering procedure used be capable of successfully introducing at lest one gene 
10 into the host cell capable of expressing the olfactory receptor, fragment, or variant of 
interest. 

After the expression vector is introduced into the cells, the traiisfected cells are 
cultured imder conditions favoring expression of the receptor, fragment, or variant of 
interest, which is then recovered from the culture using standard techniques. 
15 Examples of such techniques are well known in the art. See, e.g., WO 00/06593, 
which is incorporated by reference in a manner consistent with this disclosure. 

D. Immunological Detection of OR Polypeptides 

In addition to the detection of OR genes and gene expression using nucleic 
acid hybridization technology, one can also use immunoassays to detect ORs, e.g., to 

20 identify olfactory receptor cells, and variants of OR family members. Immunoassays 
can be used to qualitatively or quantitatively analyze the ORs, A general overview of 
the applicable technology can be found in Harlow & Lane, Antibodies: A Laboratory 
Manual (1988). 

1. Antibodies to OR family members 

25 Methods of producing polyclonal and monoclonal antibodies that react 

specifically with a OR family member are known to those of skill in the art (^ee, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & 
Milstein, Nature, 256:495-97 (1975)). Such techniques include antibody preparation 

30 by selection of antibodies from libraries of recombinant antibodies in phage or similar 
vectors, as well as preparation of polyclonal and monoclonal antibodies by 
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immuBizing rabbits or mice (see, e.g., Huse et al.. Science, 246:1275-81 (1989); Ward 
et al. Nature, 341:544-46 (1989)). 

A number of OR-comprising immunogens may be used to produce antibodies 
specifically reactive with a OR family member. For example, a recombinant OR 
5 protein, or an antigenic fragment thereof^ can be isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members 
of the OR family. Recombinant proteins can be expressed in eukaryotic or 
prokaryotic cells as described above, and purified as generally described above. 
Recombinant protein is the preferred immunogen for the production of monoclonal or 

10 polyclonal antibodies. Alternatively, a synthetic peptide derived from the sequences 
disclosed herein and conjugated to a carrier protein can be used an immimogen. 
Naturally occurring protein may also be used either in pure or impure form. The 
product is then injected into an animal capable of producing antibodies. Either 
monoclonal or polyclonal antibodies may be generated, for subsequent use in 

15 immunoassays to measure the proteio. 

Methods of production of polyclonal antibodies are known to those of skill in 
the art. For example, an inbred strain of mice {e.g., BALB/C mice) or rabbits may be 
immimized with the protein using a standard adjuvant, such as Freund's adjuvant, and 
a standard immunization protocol. The animal's immune response to the immunogen 

20 preparation is monitored by taking test bleeds and determining the titer of reactivity to 
the OR. When appropriately high titers of antibody to the immunogen are obtained, 
blood is collected from the animal and antisera are prepared. Further fractionation of 
the antisera to enrich for antibodies reactive to the protein can be done if desired (see 
Harlow & Lane, supra). 

25 Monoclonal antibodies may be obtained by various techniques familiar to 

those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen may be immortalized, commonly by fusion with a myeloma cell (see Kohler & 
Milstein, Eur. J. Immunol, 6:511-19 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 

30 methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be 
enhanced by various techniques, including injection into the peritoneal cavity of a 
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vertebrate host. Alternatively, one may isolate DNA sequences which encode a 
monoclonal antibody or a binding fragment thereof by screening a DNA library from 
human B cells according to the general protocol outlined by Huse et al.. Science, 
246:1275-1281(1989). 
5 Monoclonal antibodies and polyclonal sera are collected and titered against the 

immuQogen protein in an immunoassay, for example, a solid phase immunoassay with 
the immunogen immobilized on a sohd support. Typically, polyclonal antisera with a 
titer of 109 or greater are selected and tested for their cross reactivity against non-OR 
proteins, or even other OR family members or other related proteins from other 
10 organisms, using a competitive binding immunoassay. Specific polyclonal antisera 
and monoclonal antibodies will usually bind with a Kd of at least about 0.1 mM, more 
usually at leeist about 1 pM, optionally at least about 0.1 pM or better, and optionally 
0.01 pM or better. 

Once OR family member specific antibodies are available, individual OR 

15 proteins can be detected by a variety of inmiimoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology 
(Stites & Terr eds., Vtii ed. 1991). Moreover, the immvmoassays of the present 
invention can be performed in any of several configurations, which are reviewed 
extensively m Enzyme Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

20 2. Immunological binding assays 

OR proteins can be detected and/or quantified using any of a number of well 
recognized immunological binding assays {see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 

25 Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case an OR family member or an antigenic 
subsequence thereof). The antibody {e.g., anti-OR) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

30 Immunoassays also often use a labeling agent to specifically bind to and label 

the complex formed by the antibody and antigen. The labeling agent may itself be one 
of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 
may be a labeled OR polypeptide or a labeled anti-OR antibody. Alternatively, the 
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labeling agent maybe a third moiety, such a secondary antibody that specifically binds 
to the antibody/OR complex (a secondary antibody is typically specific to antibodies 
of the species fiom which the first antibody is derived). Other proteins enable of 
specifically binding inramnoglobulin constant regions, such as protein A or protein G 
5 may also be used as the label agent. These proteins exhibit a strong non-immunogenic 
reactivity with immunoglobxilin constant regions from a variety of species {see. e.g., 
Kronval et al, J. Immunol, 111:1401-1406 (1973); Akerstrom et al, J. Immunol, 
135:2589-2542 (1985)). The labeling agent can be modified Avith a detectable moiety, 
such as biotin, to which another molecule can specifically bind, such as streptavidin. 

10 A variety of detectable moieties are well known to those skilled in the art. 

Throu^out the assays, incubation and/or washing steps may be required after 
each combination of reagents. Incubation steps can vary firom about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

15 concentrations, and the like. Usually, the assays will be carried out at ambient 
temperature, although they can be conducted over a range of temperatures, such as 
10°C to 40°C. 

a. Non-competitive assay formats 

Immunoassays for detecting an OR protein in a sample may be either 
20 competitive or noncompetitive. Noncompetitive immunoassays are assays in which 
the amount of antigen is directiy measured. In one preferred "sandwich" assay, for 
example, the anti-OR antibodies can be bound directly to a solid substrate on which 
they are immobilized. These iromobilized antibodies then capture the OR protein 
present in the test sample. The OR protein is thus immobilized is then bound by a 
25 labeling agent, such as a second OR antibody bearing a label. Alternatively, the 
second antibody may lack a label, but it may, in turn, be bound by a labeled third 
antibody specific to antibodies of the species from which the second antibody is 
derived. The second or third antibody is typically modified with a detectable moiety, 
such as biotin, to which another molecule specifically binds, e.g., stieptavidin, to 
3 0 provide a detectable moiety. 

b. C mpetitive assay formats 

In competitive assays, the amount of OR protein present in the sample is 
measured indirectly by measuring the amount of a known, added (exogenous) OR 
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protein displaced (competed away) from aa anti-OR antibody by the unknown OR 
protein present in a sample. In one competitive assay, a known amount of OR protein 
is added to a sample and the sample is then contacted with an antibody that 
specifically binds to the OR. The amount of exogenous OR protein bovmd to the 
5 antibody is inversely proportional to the concentration of OR protein present in the 
sample. In a particularly preferred embodiment, the antibody is inomobilized on a 
solid substrate. The amount of OR protein bound to the antibody may be determined 
either by measuring the amount of OR protein present in a OR/antibody complex, or 
alternatively by measuring the amount of remaining uncomplexed protein. The 

1 0 amount of OR protein may be detected by providing a labeled OR molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 
the known OR protein is immobilized on a solid substrate. A known amount of 
anti-OR antibody is added to the sample, and the sample is then contacted with the 
immobilized OR. The amount of anti-OR antibody boimd to the known immobilized 

15 OR protein is inversely proportional to the amount of OR protein present in the 
sample. Again, the amount of immobilized antibody may be detected by detecting 
either the irmnobilized fraction of antibody or the fraction of the antibody that remains 
in solution. Detection may be direct where the antibody is labeled or indirect by the 
subsequent addition of a labeled moiety that specifically binds to the antibody as 

20 described above. 

c. Cross-reactivitv determinations 
Immunoassays in the competitive binding format can also be used for cross- 
reactivity determinations. For example, a protein at least partially encoded by the 
nucleic acid sequences disclosed herein can be immobilized to a sohd support. 

25 Proteins (e.g., OR proteins and homologs) are added to the assay that compete for 
binding of the antisera to the immobilized antigen. The ability of the added proteins 
to compete for binding of the antisera to the immobilized protein is compared to the 
ability of the OR polypeptide encoded by the nucleic acid sequences disclosed herein 
to compete with itself. The percent cross-reactivity for the above proteins is 

30 calculated, using standard calculations. Those antisera with less than 10% cross- 
reactivity with each of the added proteins listed above are selected and pooled. The 
cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related 
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homologs. In addition, peptides comprising amiao acid sequences representing 
conserved motifs that are used to identify members of the OR family can be iised in 
cross-reactivity determinations. 

The iimnunoabsorbed and pooled antisera are then used in a competitive 
5 binding immunoassay as described above to compare a second protein, thought to be 
perhaps an allele or polymorphic variant of a OR family member, to the immimogen 
protein (i.e., OR protein encoded by the nucleic acid sequences disclosed herein). In 
order to make this comparison, the two proteins are each assayed at a wide range of 
concentrations and the amount of each protein required to inhibit 50% of the binding 

10 of the antisera to the immobilized protein is determined. If the amoimt of the second 
protein required to inhibit 50% of binding is less than 10 times the amoxmt of the 
protein encoded by nucleic acid sequences disclosed herein required to inhibit 50% of 
binding, then tiie second protein is said to specifically bind to the polyclonal 
antibodies generated to a OR inmmnogen. 

15 Antibodies raised against OR conserved motifs can also be used to prepare 

antibodies that specifically bind only to GPCRs of the OR family, but not to GPCRs 
fi-om other families. 

Polyclonal antibodies that specifically bind to a particular member of the OR 
family, e.g., AOLFRl, can be make by subtracting out cross-reactive antibodies using 

20 other OR family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human AOLFRl can be made by, 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 
ORl or mouse ORl. 

d. Other assay formats 

25 Western blot (immunoblot) analysis is used to detect and quantify the presence 

of OR protein in the sample. The technique generally comprises separating sample 
proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon 
filter, or derivatized nylon filter), and incubating the sample with the antibodies that 

30 specifically bind the OR protein. The anti-OR polypeptide antibodies specifically 
biad to the OR polypeptide on the sohd support. These antibodies may be directly 
labeled or alternatively may be subsequently detected using labeled antibodies (e.g., 
labeled sheep anti-mouse antibodies) that specifically bind to the anti-OR antibodies. 
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Oilier, assay formats include liposome immxmoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release 
encapsulated reagents or markers. The released chemicals are then detected according 
to standard techniques (seeMomoe etal.,Amer. Clin. Prod. Rev., 5:34-41 (1986)). 
5 e. Reduction of non-specific binding 

One of skill in the art will appreciate that it is often desirable to minimize 
non-specific binding in immunoassays. Particularly, where the assay involves an 
antigen or antibody immobilized on a solid substrate it is desirable to minimize the 
amovmt of non-specific binding to the substrate. Means of reducing such non-specific 
0 binding are well known to those of skill in the art. Typically, this technique involves 
coating the substrate with a proteinaceous composition. In particular, protein 
compositions such as bovine serum albumin (BSA), nonfat powdered milk, and 
gelatin are widely used with powdered milk being most preferred, 
f. Labels 

5 The particular label or detectable group used in the assay is not a critical aspect 

of the invention, as long as it does not sigmficantly interfere with the specific binding 
of the antibody used in the assay. The detectable group can be any material having a 
detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label usefiil in such 

} methods can be applied to the present invention. Thus, a label is any composition 
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Usefiil labels in the present invention include magnetic 
beads (e.g., DYNABEADS™) (SEQ ID NO: 529), fluorescent dyes (e.g., fluorescein 
isothiocyanate, Texas red, rhodamine, and the like), radiolabels (e.g., ^H, ^^S, ^"^C, 

5 or ^^P), enzymes (e.g., horseradish peroxidase, alkaline phosphatase and others 
commonly used in an ELISA), and colorimetric labels such as colloidal gold or 
colored glass or plastic beads (e.g., polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component of the 
assay according to methods weU kno'wn in the art. As indicated above, a wide variety 

) of labels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compoimd, stability requirements, available instrumentation, 
and disposal provisions. 
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Non-radioactive labels are often attached by indirect means. Generally, a 
ligaad molecule (e.g., bio tin) is covalently bound to the molecule. The hgand then 
binds to another molecules (e,g., streptavidin) molecule, which is either inherently 
detectable or covalently boimd to a signal system, such as a detectable enzyme, a 
5 fluorescent compound, or a chemiluminescent compound. The Hgands and their 
targets can be used in any suitable combination with antibodies that recognize a OR 
protein, or secondary antibodies that recognize anti-OR. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation witii an enzyme or fiuorophore. Enzymes of interest 

10 as labels will primarily be hydrolases, particularly phosphatases, esterases and 
glycosidases, or oxidotases, particularly peroxidases. Fluorescent compounds include 
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 
etc. Chemilmninescent compounds include luciferin, and 

2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 

15 signal producing systems that maybe used, see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, for 
example, where the label is a radioactive label, means for detection include a 
scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 

20 wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors 
such as charge coupled devices (CCDs) or photomultiphers and the like. Similarly, 
enzymatic labels may be detected by providing the appropriate substrates for the 
enzyme and detecting the resulting reaction product. Finally simple colorimetric 

25 labels may be detected simply by observing the color associated with the label. Thus, 
in various dipstick assays, conjugated gold often appears pink, while various 
conjugated beads appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target 

30 antibodies. I n this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
labeled and the presence of the target antibody is detected by simple visual inspection. 
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E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian chemosensory, and more particularly, an olfactory 
receptor of the invention, both in vitro and in vivo are described below. Many aspects 
5 of cell physiology can be monitored to assess the effect of hgand-binding to a 
naturally-occurring or chimeric olfactory receptor. These assays may be performed on 
intact cells expressing an olfactory receptor, on permeabilized cells or on membrane 
fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 

10 neurons. These receptors bind odorants and initiate the transduction of chemical 
stimuU into electrical signals. An activated or inhibited G protein will in turn alter the 
properties of target enzymes, channels, and other effector proteins. Some examples 
include the activation of cGMP phosphodiesterase by transducin in the visual system, 
adenylate cyclase by the stimulatory G protein, phosphohpase C by Gq and other 

15 cognate G proteins, and modulation of diverse channels by Gi and other G proteins. 
Downstream consequences can also be examined such as generation of diacyl glycerol 
and IPS by phospholipase C, and in turn, for calcium mobilization by IPS. 

The OR protein of the assay will typically be selected from a polypeptide 
having a sequence selected from SEQ. ID. NO. 1, SEQ. ID. NO. 3, SEQ. ID. NO. 5, 

20 SEQ. ID. NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. 
NO. 15, SEQ. ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, 
SEQ. ID. NO. 25, SEQ. ID. NO. 27, SEQ. ID. NO. 29, SEQ. ID. NO. 31, SEQ. ID. 
NO. 33, SEQ. ID. NO. 35, SEQ. ID. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, 
SEQ. ID. NO. 43, SEQ. ID. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ID. 

25 NO. 51, SEQ. ID. NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, 
SEQ. ID. NO. 61, SEQ. ID. NO. 63, SEQ. ID. NO. 65, SEQ. ID. NO. 67, SEQ. ID. 
NO. 69, SEQ. ID. NO. 71, SEQ. ID. NO. 73, SEQ. ID. NO. 75, SEQ. ID. NO. 77, 
SEQ. ID. NO. 79, SEQ. ID. NO. 81, SEQ. ID. NO. 83, SEQ. ID. NO. 85, SEQ. ID. 
NO. 87, SEQ. ID. NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, 

30 SEQ. ID. NO. 97, SEQ. ID. NO. 99, SEQ, ID. NO. 101, SEQ. ID. NO. 103, SEQ. ID. 
NO. 105, SEQ. ID. NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. 
NO. 113, SEQ. ID. NO. 115, SEQ. ID. NO. 117, SEQ. ID. NO. 119, SEQ. ID. 
NO. 121, SEQ. ID. NO. 123, SEQ. ED. NO. 125, SEQ. ID. NO. 127, SEQ. ID. 
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NO. 129, 


SEQ. 


ID. 


NO. 131, 


SEQ. 


ID. 


NO. 133, 


SEQ. 


ID. 


NO. 135, 


SEQ. ID. 


NO. 137, 


SEQ. 


ID. 


NO. 139, 


SEQ. 


ID. 


NO. 141, 


SEQ. 


ID. 


NO. 143, 


SEQ. ID. 


NO. 145, 


SEQ. 


ID. 


NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. 


ID. 


NO. 151, 


SEQ. ID. 


NO. 153. 


SEQ. 


ID. 


NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. 


ID. 


NO. 159, 


SEQ. ID. 


NO. 161, 


SEQ. 


ID. 


NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. 


ID. 


NO. 167, 


SEQ. ID. 


NO. 169, 


SEQ. 


ID. 


NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. 


ID. 


NO. 175, 


SEQ. ID. 


NO. 177, 


SEQ. 


ID. 


NO. 179, 


SEQ. 


ID. 


NO. 181, 


SEQ. 


ID. 


NO. 183, 


SEQ. ID. 


NO. 185, 


SEQ. 


ID. 


NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. 


ID. 


NO. 191, 


SEQ. ID. 


NO. 193, 


SEQ. 


ID. 


NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. 


ID. 


NO. 199, 


SEQ. ID. 


NO. 201, 


SEQ. 


ID. 


NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. 


ID. 


NO. 207, 


SEQ. ID. 


NO. 209, 


SEQ. 


ID. 


NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. 


ID. 


NO. 215, 


SEQ. ID. 


NO. 217, 


SEQ. 


ID. 


NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. 


ID. 


NO. 223, 


SEQ. ID. 


NO. 225, 


SEQ. 


ID. 


NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. 


ID. 


NO. 231, 


SEQ. ID. 



NO. 233, SEQ. ID. NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 
15 241, SEQ. ID. NO. 243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, 

SEQ. ID. NO. 251, SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. 

ID. NO. 259, SEQ. ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. 

NO. 267, SEQ. ID. NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 

275, SEQ. ID. NO. 277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, 
20 SEQ. ID. NO. 285, SEQ. ID. NO. 287. SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. 

ID. NO. 293, SEQ. ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. 

NO. 301, SEQ. ID. NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 

309, SEQ. ID. NO. 311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, 

SEQ. ID. NO. 319, SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. 
25 ID. NO. 327, SEQ. ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. 

NO. 335, SEQ. ID. NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 

343, SEQ. ID. NO. 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, 

SEQ. ID. NO. 353, SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. 

ID. NO. 361, SEQ. ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. 
30 NO. 369, SEQ ID NO: 371, SEQ. ID. NO, 373, SEQ. ID. NO. 375, SEQ. ID. NO. 

377, SEQ. ID. NO. 379, SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, 

SEQ. ID. NO. 387, SEQ. ID. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. 

ID. NO. 395, SEQ. ID. NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. 
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NO. 403, SEQ. ID. NO. 405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 
411, SEQ. ID. NO. 413, SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ED. NO. 419, 
SEQ. ID. NO. 421, SEQ. ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. 
ID. NO. 429, SEQ. ID. NO. 431, SEQ. ED. NO. 433, SEQ. ID. NO. 435, SEQ. ID. 
5 NO. 437, SEQ. ID. NO. 439, SEQ. E). NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 
445, SEQ. ID. NO. 447, SEQ. ID. NO. 449, SEQ. ED. NO. 451, SEQ. ED. NO. 453, 
SEQ. ID. NO. 455, SEQ. ID. NO. 457, SEQ. ED. NO. 459, SEQ. ED. NO. 461, SEQ. 
ED. NO. 463, SEQ. ID. NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. 
NO. 471, SEQ. ID. NO. 473, SEQ. JD. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 
10 479, SEQ. ID. NO. 481, SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, 
SEQ. ID. NO. 489, SEQ. ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ED NO: 509 and SEQ ED NO: 5 1 1, or conservatively modified 
variant tiiereof. 

1 5 Alternatively, the OR protein of the assay can be derived from a eukaiyote host 

cell and can include an amino acid subsequence having at least about 30-40% amino 
acid sequence identity to SEQ. ID. NO. 1, SEQ. ED. NO. 3, SEQ. ID. NO. 5, SEQ. ED. 
NO. 7, SEQ. ID. NO. 9, SEQ. ID. NO. 11, SEQ. ID. NO. 13, SEQ. ID. NO. 15, SEQ. 
ID. NO. 17, SEQ. ID. NO. 19, SEQ. ID. NO. 21, SEQ. ID. NO. 23, SEQ. ED. NO. 25, 

20 SEQ. ED. NO. 27, SEQ. ID. NO. 29, SEQ. ED. NO. 31, SEQ. ID. NO. 33, SEQ. ID. 
NO. 35, SEQ. ED. NO. 37, SEQ. ID. NO. 39, SEQ. ID. NO. 41, SEQ. ID. NO. 43, 
SEQ. ED. NO. 45, SEQ. ID. NO. 47, SEQ. ID. NO. 49, SEQ. ED. NO. 51, SEQ. ID. 
NO. 53, SEQ. ID. NO. 55, SEQ. ID. NO. 57, SEQ. ID. NO. 59, SEQ. ID. NO. 61, 
SEQ. ID. NO. 63, SEQ. ED. NO. 65, SEQ. ID. NO. 67, SEQ. ID. NO. 69, SEQ. ED. 

25 NO. 71, SEQ. ID. NO. 73,. SEQ. ID. NO. 75, SEQ. ED. NO. 77, SEQ. ID. NO. 79, 
SEQ. ID. NO. 81, SEQ. ED. NO. 83, SEQ. ID. NO. 85, SEQ. ID. NO. 87, SEQ. ED. 
NO. 89, SEQ. ID. NO. 91, SEQ. ID. NO. 93, SEQ. ID. NO. 95, SEQ. ID. NO. 97, 
SEQ. ID. NO. 99, SEQ. JD. NO. 101, SEQ. ED. NO. 103, SEQ. ED. NO. 105, SEQ. ED. 
NO. 107, SEQ. ID. NO. 109, SEQ. ID. NO. Ill, SEQ. ID. NO. 113, SEQ. ID. 

30 NO. 115, SEQ. ED. NO. 117, SEQ. ID. NO. 119, SEQ. ID. NO. 121, SEQ. ID. 
NO. 123, SEQ. ED. NO. 125, SEQ. ED. NO. 127, SEQ. ID. NO. 129, SEQ. ED. 
NO. 131, SEQ. ID. NO. 133, SEQ. ID. NO. 135, SEQ. ID. NO. 137, SEQ. ED. 
NO. 139, SEQ. ED. NO. 141, SEQ. ED. NO. 143, SEQ. ID. NO. 145, SEQ. ED. 
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NO. 147, 


SEQ. 


ID. 


NO. 149, 


SEQ. 


ID. 


NO. 151, 


SEQ. 


ID. 


NO. 153, 


SEQ. ID. 


NO. 155, 


SEQ. 


ID. 


NO. 157, 


SEQ. 


ID. 


NO. 159, 


SEQ. 


ID. 


NO. 161, 


SEQ. ID. 


NO. 163, 


SEQ. 


ID. 


NO. 165, 


SEQ. 


ID. 


NO. 167, 


SEQ. 


ID. 


NO. 169, 


SEQ. ID. 


NO. 171, 


SEQ. 


ID. 


NO. 173, 


SEQ. 


ID. 


NO. 175, 


SEQ. 


ID. 


NO. 177, 


SEQ. ID. 


NO. 179, 


SEQ. 


ID. 


NO. 181, 


SEQ. 


ID. 


NO. 183, 


SEQ. 


ID. 


NO. 185, 


SEQ. JD. 


NO. 187, 


SEQ. 


ID. 


NO. 189, 


SEQ. 


ID. 


NO. 191, 


SEQ. 


ID. 


NO. 193, 


SEQ. ID. 


NO. 195, 


SEQ. 


ID. 


NO. 197, 


SEQ. 


ID. 


NO. 199, 


SEQ. 


ID. 


NO. 201, 


SEQ. ID. 


NO. 203, 


SEQ. 


ID. 


NO. 205, 


SEQ. 


ID. 


NO. 207, 


SEQ. 


ID. 


NO. 209, 


SEQ. ID. 


NO. 211, 


SEQ. 


ID. 


NO. 213, 


SEQ. 


ID. 


NO. 215, 


SEQ. 


ID. 


NO. 217, 


SEQ. ID. 


NO. 219, 


SEQ. 


ID. 


NO. 221, 


SEQ. 


ID. 


NO. 223, 


SEQ. 


ID, 


NO. 225, 


SEQ. ID. 


NO. 227, 


SEQ. 


ID. 


NO. 229, 


SEQ. 


ID. 


NO. 231, 


SEQ. 


ID. 


NO. 233, 


SEQ. ID. 



NO. 235, SEQ. ID. NO. 237, SEQ. ID. NO. 239, SEQ. ID. NO. 241, SEQ. ID. NO. 
243, SEQ. ID. NO. 245, SEQ. ID. NO. 247, SEQ. ID. NO. 249, SEQ. ID. NO. 251, 
SEQ. ID. NO. 253, SEQ. ID. NO. 255, SEQ. ID. NO. 257, SEQ. ID. NO. 259, SEQ. 

15 ID. NO. 261, SEQ. ID. NO., 263, SEQ. ID. NO., 265, SEQ. ID. NO. 267, SEQ. ID. 
NO. 269, SEQ. ID. NO. 271, SEQ. ID. NO. 273, SEQ. ID. NO. 275, SEQ. ID. NO. 
277, SEQ. ID. NO. 279, SEQ. ID. NO. 281, SEQ. ID. NO. 283, SEQ. ID. NO. 285, 
SEQ. ID. NO. 287, SEQ. ID. NO. 289, SEQ. ID. NO. 291, SEQ. ID. NO. 293, SEQ. 
ID. NO. 295, SEQ. ID. NO. 297, SEQ. ID. NO. 299, SEQ. ID. NO. 301, SEQ. ID. 

20 NO. 303, SEQ. ID. NO. 305, SEQ. ID. NO. 307, SEQ. ID. NO. 309, SEQ. ID. NO. 
311, SEQ. ID. NO. 313, SEQ. ID. NO. 315, SEQ. ID. NO. 317, SEQ. ID. NO. 319, 
SEQ. ID. NO. 321, SEQ. ID. NO. 323, SEQ. ID. NO. 325, SEQ. ID. NO. 327, SEQ. 
ID. NO. 329, SEQ. ID. NO. 331, SEQ. ID. NO. 333, SEQ. ID. NO. 335, SEQ. ID. 
NO. 337, SEQ. ID. NO. 339, SEQ. ID. NO. 341, SEQ. ID. NO. 343, SEQ. ID. NO. 

25 345, SEQ. ID. NO. 347, SEQ. ID. NO. 349, SEQ. ID. NO. 351, SEQ. ID. NO. 353, 
SEQ. ID. NO. 355, SEQ. ID. NO. 357, SEQ. ID. NO. 359, SEQ. ID. NO. 361, SEQ. 
ID. NO. 363, SEQ. ID. NO. 365, SEQ. ID. NO. 367, SEQ. ID. NO. 369, SEQ ID NO: 
371, SEQ. ID. NO. 373, SEQ. ID. NO. 375, SEQ. ID. NO. 377, SEQ. ID. NO. 379, 
SEQ. ID. NO. 381, SEQ. ID. NO. 383, SEQ. ID. NO. 385, SEQ. ID. NO. 387, SEQ. 

30 JD. NO. 389, SEQ. ID. NO. 391, SEQ. ID. NO. 393, SEQ. ID. NO. 395, SEQ. ID. 
NO. 397, SEQ. ID. NO. 399, SEQ. ID. NO. 401, SEQ. ID. NO. 403, SEQ. ID. NO. 
405, SEQ. ID. NO. 407, SEQ. ID. NO. 409, SEQ. ID. NO. 411, SEQ. ID. NO. 413, 
SEQ. ID. NO. 415, SEQ. ID. NO. 417, SEQ. ID. NO. 419, SEQ. ID. NO. 421, SEQ. 
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ID. NO. 423, SEQ. ID. NO. 425, SEQ. ID. NO. 427, SEQ. ID. NO. 429, SEQ. ID. 
NO. 431, SEQ. ID. NO. 433, SEQ. ID. NO. 435, SEQ. ID. NO. 437, SEQ. ID. NO. 
439, SEQ. ID. NO. 441, SEQ. ID. NO. 443, SEQ. ID. NO. 445, SEQ. ID. NO. 447, 
SEQ. ID. NO. 449, SEQ. ID. NO. 451, SEQ. ID. NO. 453, SEQ. ID. NO. 455, SEQ. 
5 ID. NO. 457, SEQ. ID. NO. 459, SEQ. ID. NO. 461, SEQ. ID. NO. 463, SEQ. ID. 
NO. 465, SEQ. ID. NO. 467, SEQ. ID. NO. 469, SEQ. ID. NO. 471, SEQ. ID. NO. 
473, SEQ. ID. NO. 475, SEQ. ID. NO. 477, SEQ. ID. NO. 479, SEQ. ID. NO. 481, 
SEQ. ID. NO. 483, SEQ. ID. NO. 485, SEQ. ID. NO. 487, SEQ. ID. NO. 489, SEQ. 
ID. NO. 491, SEQ. ID. NO. 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 

10 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ 
ID NO: 509 and SEQ ED NO: 5 1 1 . 

Preferably, the amino acid sequence identity will be at least 50-75% preferably 
85%, 90%, 95%, 96%, 97%, 98%, or 99%. Optionally, the polypeptide of the assays 
can comprise a domain of an OR protein, such as an extracellular domain, 

15 transmembrane region, transmembrane domain, cytoplasmic domain, ligand-bindiag 
domain, subunit association domain, active site, and the like. Either the OR protein or 
a domain thereof can be covalently linked to a heterologous protein to create a 
chimeric protein used in the assays described herein. As discussed infra, the family of 
ORs provided herein exhibits substantial sequence similarity at both the DNA and 

20 protein level, but also significant dissimilarly. In particular, the members possess an 
average percentage sequence identity to other members of the family when detemained 
over the full length of the gene by about 30%. Moreover, different members of the 
genes at the protein level exhibit an average on the order of about 40% sequence 
identity to other members of the family when the full length protein sequences are 

25 compared. However, while there exist differences, there are characteristic similarities, 
e.g. the consensus sequence already mentioned, which ftirther define members of this 
novel genus of receptors. 

Modulators of OR activity can be tested using OR polypeptides as described 
above, either recombinant or naturally occurring. The protein can be isolated, 

30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue 
or in an animal, either recombinant or naturally occurring. Modulation can be tested 
using one of the in vitro or in vivo assays described herein. 
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1. In vitro binding assays 

Olfactory transduction can also be examined in vitro with soluble or solid state 
reactions, using a full-length OR or a chimeric molecule such as an extracellular 
domain or transmembrane region, or combination thereof, of a OR covalently hnked 
5 to a heterologous signal transduction domain, or a heterologous extracellular domain 
and/or transmembrane region covalently hnked to the transmembrane and/or 
cytoplasmic domain of an OR. Furthermore, ligand-binding domains of the protein of 
interest can be used in vitro in soluble or soUd state reactions to assay for ligand 
binding. In numerous embodiments, a chimeric receptor will be itnade that comprises 

10 all or part of a OR polypeptide, as well an additional sequence that facilitates the 
localization of the OR to the membrane, such as a rhodopsin, e.g., an N-terminal 
fragment of a rhodopsin protein, e.g. bovine or another mammalian rhodopsin. 

Ligand binding to a OR protein, a domain, or chimeric protein can be tested in 
solution, in a bilayer membrane, attached to a soUd phase, in a lipid monolayer, or in 

15 vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbence, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubiHty properties. 

Receptor-G protein interactions can also be examined. For example, binding 
of the G protein to the receptor or its release from the receptor can be examined. For 

20 example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to 
search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 

25 looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 
serves as a criterion of activation. 

An activated or inhibited G protein will in turn alter the properties of target 
enzymes, channels, and other ejBFector proteins. The classic examples are the 

30 activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. 
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Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by P3. 

In another embodiment of the invention, a GTPyS assay may be used. As 
described above, upon activation of a GPCR, the Ga subunit of the G protein complex 
5 is stimulated to exchange bound GDP for GTP. Ligand-mediated stimulation of G 
protein exchange activity can be measured in a biochemical assay measuring the 
binding of added radioactively-labeled GTPy^^S to the G protein in the presence of a 
putative ligand. Typically, membranes containing the chemosensory receptor of 
interest are mixed with a complex of G proteins. Potential inhibitors and/or activators 

10 and GTPyS are added to the assay, and binding of GTPyS to the G protein is 
measured. Binding can be measured by Uquid scintillation coimting or by any other 
means known in the art, including scintillation proximity assays (SPA), hi other 
assays formats, fluorescently-labeled GTPyS can be utilized. 
2. Fluorescence Polarization Assays 

15 hi another embodiment. Fluorescence Polarization ("FP") based assays may be 

used to detect and monitor odorant binding. Fluorescence polarization is a versatile 
laboratory technique for measuring equilibrium binding, nucleic acid hybridization, 
and enzymatic activity. Fluorescence polarization assays are homogeneous in that 
they do not require a separation step such as centrifugation, filtration, 

20 chromatography, precipitation or electrophoresis. These assays are done in real time, 
directly in solution and do not require an immobihzed phase. Polarization values can 
be measured repeatedly and after the addition of reagents since measuring the 
polarization is rapid and does not destroy the sample. Generally, this technique can be 
used to measure polarization values of fluorophores from low picomolar to 

25 micromolar levels. This section describes how fluorescence polarization can be used 
in a simple and quantitative way to measure the binding of odorants to the olfactory 
receptors of the invention. 

When a fluorescently labeled molecule is excited with plane polarized Ught, it 
emits hght that has a degree of polarization that is inversely proportional to its 

30 molecular rotation. Large fluorescently labeled molecules remain relatively stationary 
dxtting the excited state (4 nanoseconds in the case of fluoresceki) and the polarization 
of the hght remains relatively constant between excitation and emission. Small 
fluorescently labeled molecules rotate rapidly during the excited state and the 
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polarization changes significantly between excitation and emission. Therefore, small 
molecules have low polarization values and large molecules have high polarization 
values. For example, a single-stranded fluorescein-labeled oUgonucleotide has a 
relatively low polarization value but when it is hybridized to a complementary strand, 
5 it has a higher polarization value. When using FP to detect and monitor odorant- 
binding which may activate or inhibit the olfactory receptors of the invention, 
fluorescence-labeled odorants or auto-fluorescent odorants may be used. 
Fluorescence polarization (P) is defined as: 

Int jj +Intj^ 

10 Where IT is the intensity of the emission hght parallel to the excitation Ught 

plane and Iht J. is the intensity of the emission Ught perpendicular to the excitation 
light plane. P, being a ratio of tight intensities, is a dimensionless number. For 
example, the Beacon ® and Beacon 2000 ™ System may be used in connection with 
these assays. Such systems typically express polarization in miUipolarization units (1 

1 5 Polarization Unit =1 000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
equation and the reader is referred to JoUey, M. E. (1991) in Journal of Analytical 
Toxicology, pp. 236-240, which gives a thorough explanation of this equation. 
Summarily, the Perrin equation states that polarization is directly proportional to the 

20 rotational relaxation time, the time that it takes a molecxale to rotate through an angle 
of approximately 68.5° Rotational relaxation time is related to viscosity (r\), absolute 
temperature (T), molecular volume (V), and the gas constant (R) by the following 
equation: 

Rotational Re laxationTime = 

RT 

25 The rotational relaxation time is small (» 1 nanosecond) for small molecules 

{e.g. fluorescein) and large (« 100 nanoseconds) for large molecules (e.g. 
immunoglobulios). If viscosity and temperature are held constant, rotational 
relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to interactions with other molecules, 

30 dissociation, polymerization, degradation, hybridization, or conformational changes of 
the fluorescently labeled molecule. For example, fluorescence polarization has been 
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used to measure enzymatic cleavage of large fluorescein labeled polymers by 
proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein'DNA binding. 
3. Solid state and soluble high throughput assays 
5 In yet another embodiment, the invention provides soluble assays using 

molecules such as a domain such as hgand-biQdiiig domain, an extracellular domain, a 
transmembrane domain {e.g., one comprising seven transmembrane regions and 
cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc.; a domain that is covalently linked to a heterologous 

10 protein to create a chimeric molecule; an OR protein; or a cell or tissue expressing an 
OR protein, either naturally occurring or recombinant, in another embodiment, the 
invention provides solid phase based in vitro assays in a high throughput format, 
where the domain, chimeric molecule, OR protein, or cell or tissue expressing the OR 
is attached to a sohd phase substrate. 

15 In the high throughput assays of the invention, it is possible to screen up to 

several thousand different modulators or Ugands in a single day. In particular, each 
well of a microtiter plate can be used to run a separate assay against a selected 
potential modulator, or, if concentration or incubation time effects are to be observed, 
every 5-10 wells can test a single modulator. Thus, a single standard microtiter plate 

20 can assay about 100 {e.g., 96) modulators. If 1536 well plates are used, then a single 
plate can easily assay from about 1000 to about 1500 different compounds. It is also 
possible to assay multiple compoxmds in each plate well. Further,it is possible to 
assay several different plates per day, assay screens for up to about 6,000-20,000 
different compounds is possible using the integrated systems of the invention. More 

25 recently, microfluidic approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the soUd state component, directly or 
indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be any of a 
variety of components. In general, a molecule which binds the tag (a tag binder) is 
fixed to a solid support, and the tagged molecule of interest {e.g., the olfactory 

30 transduction molecule of interest) is attached to the soHd support by interaction of the 
tag and the tag binder. 

A number of tags and tag binders can be used, based upon known molecular 
interactions well described in the hterature. For example, where a tag has a natural 
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binder, for example, biotin, protein A, or protein G, it can be used in conjunction with 
appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.). Antibodies to molecules with natural binders such as biotin 
are also widely available and appropriate tag binders (see, SIGMA Immunochemicals 
5 1998 catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in 
the literature. For example, in one common configuration, the tag is a first antibody 

10 and the tag binder is a second antibody which recognizes the first antibody. In 
addition to antibody-antigen interactions, leceptor-ligand interactions are also 
appropriate as tag and tag-binder pairs. For example, agonists and antagonists of ceU 
membrane receptors {e.g., cell receptor-ligand interactions such as transferrin, c-kit, 
viral receptor Ugands, cytokine receptors, chemokine receptors, interleuldn receptors, 

15 immunoglobulin receptors and antibodies, the cadherein family, the integrin family, 
the selectin family, and the Uke; see, e.g., Pigott & Power, The Adhesion Molecule 
Facts Book I (1993)). Similarly, toxins and venoms, viral epitopes, hormones (e.g., 
opiates, steroids, etc.), intracellular receptors (e.g., which mediate the effects of 
various small Hgands, including steroids, thyroid hormone, retinoids and vitamin D; 

20 peptides), drugs, lectins, sugars, nucleic acids (both linear and cyclic polymer 
configurations), oligosaccharides, proteins, phospholipids and antibodies can all 
interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, . 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 

25 polyimides, and polyacetates can also form an appropriate tag or tag binder. Many 
other tag/tag binder pairs are also usefiil in assay systems described herein, as would 
be apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve as 
tags, and include polypeptide sequences, such as poly gly sequences of between about 

30 5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. 
For example, poly(ethelyne glycol) linkers are available firom Shearwater Polymers, 
Inc. Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl 
linkages, or heterofimctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent that fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups that are suitable for attachment to a longer chain portion would include 
amines, hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and 
hydroxyalkylsilanes can be used to functionalize a variety of svirfaces, such as glass 
surfaces. The construction of such solid phase biopolymer arrays is well described in 
the literature. See, e.g., Merrifield, J. Am. Chem. Soc, 85:2149-54 (1963) (describing 

10 solid phase synthesis of, e.g., peptides); Geysen et al, J. Immun. Meth., 102:259-74 
(1987) (describing synthesis of solid phase components on pins); Frank & Doring, 
Tetrahedron, 44:60316040 (1988) (describing synthesis of various peptide sequences 
on cellulose disks); Fodor et al, Science, 251:767-77 (1991); Sheldon et al. Clinical 
Chemistry, 39(4):718-19 (1993); and Kozal et al. Nature Medicine, linynS-ilSS 

15 (1996) (all describing arrays of biopolymers fixed to solid substrates). Non-chemical 
approaches for fixing tag binders to substrates include other common methods, such 
as heat, cross-linking by UV radiation, and the like. 
4. Computer-based assays 

Yet another assay for compounds that modulate OR protein activity involves 
20 computer assisted compound design, in which a computer system is used to generate a 
three-dimensional structure of an OR protein based on the structural information 
encoded by its amino acid sequence. The input amino acid sequence interacts directly 
and actively with a preestablished algorithm in a computer program to yield 
secondary, tertiary, and quaternary structural models of the protein. The models of the 
25 protein structure are then examined to identify regions of the structure that have the 
ability to bind, e.g., ligands. These regions are then used to identify ligands that bind 
to tbe protein. 

The three-dimensional structural model of the protein is generated by entering 
protein amino acid sequences of at least 10 amino acid residues or corresponding 
30 nucleic acid sequences encoding a OR polypeptide into the computer system. The 
nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, 
can be any of SEQ E) NO: 1, SEQ ID NO: 3, SEQ ED NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO; 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ BD NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, and 
conservatively modified versions thereof. 

The amino acid sequence represents the primary sequence or subsequence of 
the protein, which encodes the structural information of the protein. At least 10 

25 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 
magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 

30 structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. . 

The amiao acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 
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protein of interest. The software looks at certain parameters encoded by tbe primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
5 Waals potentials. Biological molecules form the structures that minimize the energy 
terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is then 
10 formed on the basis of the energy terms of the secondary structure. The user at this 
point can enter additional variables such as whether the protein is membrane boimd or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are 
used to form the model of the tertiary structure. In modeling the tertiary structure, the 
15 computer program matches hydrophobic faces of secondary structure with like, and 
hydrophiUc faces of secondary stmcture with like. 

Once the structure has been generated, potential ligand-biading regions are 
identilied by the computer system. Three-dimensional structures for potential Ugands 
are generated by entering amino acid or nucleotide sequences or chemical formulas of 
20 compoimds, as described above. The three-dimensional structure of the potential 
Ugand is then compared to that of the OR protein to identify ligands that bind to the 
protein. Binding affinity between the proteia and ligands is determined using energy 
terms to determine which Hgands have an enhanced probabihty of binding to the 
protein. 

25 Computer systems are also used to screen for mutations, polymorphic variants, 

alleles and interspecies homologs of OR genes. Such mutations can be associated 
with disease states or genetic traits. As described above, GeneChip™ and related 
technology can also be used to screen for mutations, polymorphic variants, alleles and 
interspecies homologs. Once the variants are identijSed, diagnostic assays can be used 

30 to identify patients having such mutated genes. Identification of the mutated OR 
genes involves receiving input of a first nucleic acid or amino acid sequence of a OR 
gene, or conservatively modified versions tiiereof The sequence is entered into the 
computer system as described above. The first nucleic acid or amino acid sequence is 
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then compared to a second nucleic acid or amino acid sequence that has substantial 
identity to the first sequence. The second sequence is entered into the computer 
system in the manner described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
5 Such sequences can represent allelic differences in various OR genes, and mutations 
associated with disease states and genetic traits. 
5. Cell-based bmding assays 

Li a preferred embodiment, an OR polypeptide is expressed in a eukaryotic cell 
as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, 
the heterologous sequence is a rhodopsm sequence, such as an N-ternunal firagment of 
a rhodopsin. Such chimeric OR receptors can be expressed in any eukaryotic cell, 
such as HEK-293 cells. Preferably, the cells comprise a fimctional G protein, e.g.. 
Gal 5, that is capable of coupling the chimeric receptor to an intracellular signaling 

15 pathway or to a signaling .protein such as phospholipase C. Activation of such 
chimeric receptors in such cells can be detected using any standard method, such as by 
detecting changes in intracellular calciirai by detecting FURA-2 dependent 
fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that phosphorylate 

20 the C-termiual tail of the receptor (and possibly other sites as well). Thus, activators 
will promote the transfer of ^^P firom gamma-labeled GTP to the receptor, which can 
be assayed with a scintillation counter. The phosphorylation of the C-terminal tail 
will promote the binding of arrestin-like proteins and will interfere with the binding of 
G proteins. The kinase/arrestin pathway plays a key role in the desensitization of 

25 many GPCR receptors. For example, compounds that modulate the duration an 
olfactory receptor stays active would be useful as a means of prolonging a desired 
odor or cutting off an unpleasant one. For a general review of GPCR signal 
transduction and methods of assa5dng signal transduction, see, e.g.. Methods in 
Enzyrnology, vols. 237 and 238 (1994) and volume 96 (1983); Bourne et al. Nature, 

30 10:349:117-27 (1991); Bourne et al.. Nature, 348:125-32 (1990); Pitcher et al, Annu. 
Rev. Biochem., 67:653-92 (1998). 

OR modulation may be assayed by comparing the response of an OR 
polypeptide tieated with a putative OR modulator to the response of an untreated 
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control sample. Such putative OR modulators can include odorauts that either inhibit 
or activate OR polypeptide activity, hi one embodiment, control samples (untreated 
with activators or inhibitors) are assigned a relative OR activity value of 100. 
hihibition of an OR polypeptide is achieved when the OR activity value relative to the 
) control is about 90%, optionally 50%, optionaUy 25-0%. Activation of an OR 
polypeptide is achieved when the OR activity value relative to the control is 110%, 
optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determming changes in polarization 
(i.e., electrical potential) of the cell or membrane expressing a OR protem. One 
means to determine changes m ceUular polarization is by measuring changes m 
current (thereby measuring changes in polarization) with voltage-clamp and 
patch-clamp techniques, e.g., the "ceU-attached" mode, the "mside-ouf ' mode, and the 
"whole cell" mode (see, e.g., Ackennan et al. New Engl. J Med., 336:1575-1595 
(1997)). Whole cell currents are conveniently detemiined usmg the standard. Other 
known assays mclude: radiolabeled ion flux assays and fluorescence assays usmg 
voltage-sensitive dyes (see, e.g., Vestergarrd-Bogind et al, J. Membrane Biol, 
88:67-75 (1988); Gonzales & Tsien, Chem. Biol, 4:269277 (1997); Daniel et al, J. 
Pharmacol Meth., 25:185-193 (1991); Holevmsky et al, J. Membrane Biology, 
137:59-70 (1994)). Generally, the compounds to be tested are present in the range 
from 1 pM to 100 mM. 

The effects of the test compounds upon the function of the polypeptides can be 
measured by exaniming any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the mfluence of 
a test compound on the polypeptides of this invention. When the functional 
consequences are detemiined using intact cells or animals, one can also measure a 
variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g, northern blots), changes m 
cell metabohsm such as cell growth -ox pH changes, and changes m intraceUular 
second messengers such as Ca^^ IPS, cGMP, or cAMP. 

Preferred assays for GPCRs include cells that are loaded with ion or voltage 
sensitive dyes to report receptor activity. Assays for determming activity of such 
receptors can also use known agonists and antagonists for other G protein coupled 
receptors as negative or positive controls to assess activity of tested compounds. Li 
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assays for identifying modulatory compounds (e.g., agonists, antagonists), changes ia 
the level of ions in the cytoplasm or membrane voltage will be monitored using an ion 
sensitive or membrane voltage fluorescent iadicator, respectively. Among the 
ion-sensitive indicators and voltage probes that may be employed are those disclosed 
5 in the Molecular Probes 1997 Catalog. For G protein coupled receptors, promiscuous 
G proteins such as Gal5 and Gal6 can be used in the assay of choice (Wilkie et al, 
PNAS, 88:10049-53 (1991)). Such promiscuous G proteins allow coupling of a wide 
range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 

10 increases in second messengers such as IPS, which releases intracellular stores of 
calcium ions. Activation of some G protein coupled receptors stimulates the 
formation of inositol triphosphate (IP3) through phospholipase C-mediated hydrolysis 
of phosphatidylinositol (Berridge & Irvine, Nature, 312:315-21 (1984)). IP3 in timi 
stimulates the release of intracellular calcium ion stores. Thus, a change in 

15 cytoplasmic calcium ion levels, or a change in second messenger levels such as IP3 
can be used to assess G protein coupled receptor function. Cells expressing such G 
protein coupled receptors may exhibit increased cytoplasmic calcium levels as a result 
of contribution from both intracellular stores and via activation of ion channels, in 
which case it may be desirable although not necessary to conduct such assays in 

20 calcium-free buffer, optionally supplemented with a chelating agent such as EGTA, to 
distinguish fluorescence response resulting from calcium release from internal stores. 

Other assays can involve determining the activity of receptors which, when 
activated, result in a change in the level of intracellular cycHc nucleotides, e.g., cAMP 
or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There are 

25 cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell chajonels and 
olfactory neuron channels that are permeable to cations upon activation by binding of 
cAMP or cGMP (see, e.g., Altenhofen et al, PNAS, 88:9868-72 (1991) and Dhallan et 
al.. Nature, 347:184-187 (1990)). In cases where activation of the receptor results in a 
decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents 

30 that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a 
receptor-activating compound to the cells in the assay. Cells for this type of assay can 
be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor (e.g., 
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certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, OR proteia activity is measured by expressing a 
5 OR gene in a heterologous cell with a promiscuous G protein that links the receptor to 
a phospholipase C signal transduction pathway (see Offermanns & Simon, J. Biol. 
Chem., 270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does 
not naturally ejq)ress OR genes) and the promiscuous G protein is Gal5/Gal6 
(Offermanns & Simon, supra). Modulation of olfactory transduction is assayed by 
10 measuring changes in intracellular Ca^"^ levels, which change in response to 
modulation of the OR signal transduction pathway via administration of a molecule 
that associates with a OR protein. Changes ia Ca^"^ levels are optionally measured 
using fluorescent Ca^* indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
15 measured using immunoassays. The method described in Offermanns & Simon, J. 
Bio. Chem., 270:15175-15180 (1995), may be used to determine the level of cAMP. 
Also, the method described in Felley-Bosco et al.. Am. J. Resp. Cell and Mol. Biol., 
11:159-164 (1994), may be used to determine the level of cGMP. Further, an assay 
kit for measuring cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein 
20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 
25 extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation coamting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 
30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compoimd on signal transduction. A host cell containing an OR 
protein of interest is contacted with a test compound for a sufficient time to effect any 
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interactions, and then the level of gene expression is measured. The amount of time 
to effect such interactions may be empirically determined, such as by running a time 
course and measuring the level of transcription as a function of time. The amount of 
transcription may be measured by using any method known to those of skill in the art 
5 to be suitable. For example, mRNA expression of the protein of interest may be 
detected using northern blots or their polypeptide products may be identified using 
immimoassays. Alternatively, transcription based assays using reporter gene may be 
used as described in U.S. Patent 5,436,128, herein incorporated by reference. The 
reporter genes can be, e.g., chloramphenicol acetyltransferase, luciferase, 
10 '3-galactosidase and alkaline phosphatase. Furthermore, the protein of interest can be 
used as an indirect reporter via attachment to a second reporter such as green 
fluorescent protein (see, e.g., Mfstili & Spector, Nature Biotechnology, 15:961-64 
(1997)). 

The amount of transcription is then compared to the amount of transcription in 

15 either the same cell in the absence of the test compound, or it may be compared with 
the amount of transcription in a substantially identical cell that lacks the OR protein of 
interest. A substantially identical cell may be derived from the same cells from which 
the recombinant cell was prepared but which had not been modified by introduction of 
heterologous DNA. Any difference in the amount of transcription indicates that the 

20 test compoimd has in some manner altered the activity of die OR proteta of interest. 

6. Transgenic non-human animals expressing olfactory receptors 
Non-human animals expressing one or more olfactory receptor sequences of 
the invention, particularly human olfactory receptor sequences, can also be used for 
receptor assays. Such expression can be used to determine whether a test compound 

25 specifically binds to a mammalian olfactory transmembrane receptor polypeptide in 
vivo by contacting a non-human animal stably or transiently transfected with a nucleic 
acid encoding an olfactory receptor or hgand-binding region thereof with a test 
compound and determining whether the animal reacts to the test compound by 
specifically binding to the receptor polypeptide. 

30 Use of the translocation domains of the invention in the fiision polypeptides 

generates a cell expressing high levels of olfactory receptor. Animals transfected or 
infected with the vectors of the invention are particularly useful for assays to identify 
and characterize odorants/ligands that can bind to a specific or sets of receptors. Such 
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vector-infected aiiimals expressing libraries of human olfactory sequences can be used 
for in vivo screening of odorants and their effect on, e.g., cell phj^iology (e.g., on 
olfactory neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 

Means to infect/express the nucleic acids and vectors, either individually or as 
5 libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measvired by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 
When electrodes are located on the olfactory bulb surface it is possible to record stable 

10 responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287-291 (1997)). In this study, electroolfactogram recordings were made with a 
four-electrode assembly from the olfactory epithelium overlying the endoturbinate 
bones facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral 
axis of one turbinate bone or were placed in corresponding positions on four turbinate 

15 bones and moved together up toward the top of the bone. See also, Scott, J. 
Neurophysiol. 77:1950-1962 (1997); Scott, J. Neurophysiol. 75:2036-2049 (1996); 
Ezeh, J. Neurophysiol. 73:2207-2220 (1995). In other systems, fluorescence changes 
in nasal epithelium can be measured using the dye di-4-ANEPPS, which is apphed on 
the rat's nasal septum and medial siarface of the turbinates (see, e.g., Youngentob, J. 

20 Neurophysiol. 73:387-398 (1995)). Extracellular potassium activity (aK) 
measurements can also be carried out in in vivo. An increase in aK can be measured 
in the mucus and the proximal part of the nasal epithehum (see, e.g., Khayari, Brain 
Res. 539:1-5 (1991)). 

The OR sequences of the invention can be for example expressed ia animal 

25 nasal epithelium by delivery with an infecting agent, e.g., adenovirus expression 
vector. Recombinant adenovirus-mediated expression of a recombinant gene in 
olfactory epithelium using green fluorescent protein as a marker is described by, e.g., 
Tovihaisi, PNAS, 96:4040-45 (1999). 

Hie endogenous olfactory receptor genes can remain ftmctional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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animals, particularly transgenic mice, and the selection and preparation of 
recombinant constructs for generating transformed cells are well known in the art. 

Construction of a "knockout" cell and animal is based on the premise that the 
level of expression of a particular gene in a mammalian ceU can be decreased or 
5 completely abrogated by introducing into the genome a new DNA sequence that 
serves to interrupt some portion of the DNA sequence of the gene to be suppressed. 
Also, "gene trap insertion" can be used to disrupt a host gene, and mouse embryonic 
stem (ES) cells can be used to produce knockout transgenic animals (see. e.g., 
Holzschu, Transgenic Res 6:97-106 (1997)). The insertion of the exogenous is 

10 typically by homologous recombination between complementary nucleic acid 
sequences. The exogenous sequence is some portion of the target gene to be 
modified, such as exonic, intronic or transcriptional regulatory sequences, or any 
genomic sequence which is able to affect the level of the target gene's expression; or a 
combination thereof. Gene targeting via homologous recombination in pluripotential 

15 embryonic stem cells allows one to modify precisely the genomic sequence of interest. 
Any technique can be used to create, screen for, propagate, a knockout animal, e.g., 
see Bijvoet, Hum. Mol. Genet. 7:53-62 (1998); Moreadith, J. Mol Med. 75:208-216 
(1997); Tojo, Cytotechnology 19:161-165 (1995); Mudgett, Methods Mol. Biol. 
48:167-184 (1995); Longo, Transgenic Res. 6:321-328 (1997); U.S. Patents Nos. 

20 5,616,491; 5,464,764; 5,631,153; 5,487,992; 5,627,059; 5,272,071; WO 91/09955; 
WO 93/09222; WO 96/2941 1; WO 95/31560; WO 91/12650. 

The nucleic acid libraries of the invention can also be used as reagents to 
produce "knockout" human cells and their progeny. Likewise, the nucleic acids of the 
invention can also be used as reagents to produce "knock-ins" in mice. The human or 

25 rat OR gene sequences can replace the orfliologous ORs in the mouse genome. In this 
way, a mouse expressing a himian or rat OR can be produced. This mouse can then be 
used to anal3i^e the function of human or rat ORs, and to identify ligands for such 
ORs. 

F. Modulators 

30 The compounds tested as modulators of an OR family member can be any 

small chemical compomd, or a biological entity, such as a protein, sugar, nucleic acid 
or lipid. Alternatively, modulators can be genetically altered versions of an OR gene. 
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Typically, test compounds will be small chemical molecules and peptides. Essentially 
any chemical compound can be used as a potential modulator or ligand in the assays 
of the invention, although most often compounds can be dissolved in aqueous or 
organic (especially DMSO-based) solutions are iised. The assays are designed to 
5 screen large chemical Ubraries by automating the assay steps and providing 
compoimds from any convenient source to assays, which are typically run in parallel 
{e.g., in microtiter formats on microtiter plates in robotic assays). It will be 
appreciated that there are many suppliers of chemical compounds, including Sigma 
(St. Louis, MO), Aldrich (St. Louis, MO), Sigma-Aldrich (St. Louis, MO), Fluka 

10 Chemika-Biochemica Analytika (Buchs, Switzerland) and the hke. 

The OR modulating compounds can be used in any nmnber of consumer 
products, including, but not limited to, purfiraies, fragrance compositions, 
deorderants, air fresheners, foods, drugs, etc., or ingredients thereof, to thereby 
modulate the odor of the product, composition, or ingredient in a desired manner. As 

15 one of skill in the art will recognize, OR modulating compoimds can be used to 
enhance desireable odors, to block malodors, or a combination thereof. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide hbrary containing a large number of 
potential therapeutic compounds (potential modixlator or Hgand compoimds). Such 

20 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual odorant compositions. 

25 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

30 given compound length (i.e., the niunber of amino acids in a polypeptide compoimd). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing of chemical building blocks. 
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Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 
limited to, peptide libraries {see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot. 
Res., 37:487-93 (1991) and Houghton et al. Nature, 354:84-88 (1991)). Other 
5 chemistries for generating chemical diversity Ubraries can also be used. Such 
chemistries include, but are not Umited to: peptoids (e.g., PCX PubUcation No. WO 
91/19735), encoded peptides {e.g., PCT Publication WO 93/20242), random 
bio-oUgomers {e.g., PCT PubUcation No. WO 92/00091), benzodiazepines {e.g., U.S. 
Pat. No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides 

10 (Hobbs et al, PNAS, 90:6909-13 (1993)), vinylogous polypeptides (Hagihara et al, J. 
Amer. Chem. Soc, 114:6568 (1992)), nonpeptidal peptidomimetics with glucose 
scaffolding (Hirschmann et al, J. Amer. Chem. Soc, 114:9217-18 (1992)), analogous 
organic syntheses of small compound hbraries (Chen et al., J. Amer. Chem. Soc, 
116:2661 (1994)), oligocarbamates (Cho et al. Science, 261:1303 (1993)), peptidyl 

15 phosphonates (Campbell et al, J. Org. Chem., 59:658 (1994)), nucleic acid libraries 
(Ausubel, Berger and Sambrook, all supra), peptide nucleic acid hbraries (U.S. Patent 
5,539,083), antibody libraries (Vaughn et al. Nature Biotechnology, 14(3):309-14 
(1996) and PCT/US96/1 0287), carbohydrate Hbraries (Liang et al. Science, 274:1520- 
22 (1996) and U.S. Patent 5,593,853), small organic molecule libraries 

20 (benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); fhiazohdinones and 
metathiazanones, U.S. Patent 5,549,974; pynrohdines, U.S. Patents 5,525,735 and 
5,519,134; morphohno compoimds, U.S. Patent 5,506,337; benzodiazepines, 
5,288,514, and the hke). 

Devices for the preparation of combinatorial Hbraries are commercially 

25 available {see, e.g., 357 MPS, 390 MPS (Advanced Chem Tech, Louisville KY), 
Symphony (Rainin, Wobiuti, MA), 433A (Applied Biosystems, Foster City, CA), 
9050 Plus (Millipore, Bedford, MA)). In addition, mnnerous combinatorial libraries 
are thensselves connnercially available {see, e.g., ComGenex, Princeton, NJ; Tripos, 
hic, St. Louis, MO; 3D Pharmaceuticals, Exton, PA; Martek Biosciences; Columbia, 

30 MD; etc.). 
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G. Methods for Representing and Predicting the Perception of Odor 

The invention also preferably provides methods for representing the perception 
of odor (or taste) and/or for predicting the perception of odor (or taste) in a mammal, 
including in a hvanan. Preferably, such methods may be performed by using the 
5 receptors and genes encoding said olfactory receptors disclosed herein. 

Also contemplated as within the invention, is a method of screening one or 
more compoimds for the presence of an odor detectable by a mammal, comprising: 
contacting said one or more compounds with the disclosed receptors, preferably 
wherein the mammal is a human. Also contemplated as within the invention is a 

10 method for representing olfactory perception of a particular smeU in a mammal, 
comprising: providing values Xi to Xn representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4; 
and generating from said values a quantitative representation of olfactory perception. 
The olfactory receptors may be an olfactory receptor disclosed herein, the 

15 representation may constitutes a poiat or a volume in w-dimensional space, may 
' constitutes a graph or a spectrum, and may constitutes a matrix of quantitative 
representations. Also, the providing step may comprise contacting a plurality of 
recombiaantly-produced olfactory receptors with a test composition and quantitatively 
measuring the interaction of said composition with said receptors. 

20 Also contemplated as within the invention, is a method for predicting the 

olfactory perception in a maromal generated by one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal, 
comprising: providing values Xj to Xn representative of the quantitative stimulation of 
each of n olfactory receptors of said vertebrate, where n is greater than or equal to 4, 

25 for one or more molecules or combinations of molecules yielding known olfactory 
perception in a mammal; and generating from said values a quantitative representation 
of olfactory perception in a mammal for the one or more molecules or combinations 
of molecules yielding known olfactory perception in a mammal, providing values Xi 
to Xn representative of the quantitative stimulation of each of n olfactory receptors of 

30 said vertebrate, where n is greater than or equal to 4, for one or more molecules or 
combinations of molecules yielding unknown olfactory perception in a mammal; and 
generating from said values a quantitative representation of olfactory perception in a 
mammal for the one or more molecules or combinations of molecides yielding 
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unknown olfactory perception in a mammal, and predicting the olfactory perception in 
a mammal generated by one or more molecules or combinations of molecules yielding 
unknown olfactory perception ta a mammal by comparing the quantitative 
representation of olfactory perception in a mammal for the one or more molecules or 

5 combinations of molecules yielding unknown olfactory perception in a mammal to the 
quantitative representation of olfactory perception in a mammal for the one or more 
molecules or combinations of molecules yielding known olfactory perception in a 
mammal. The olfactory receptors used in this method may include an olfactory 
receptor disclosed herein. 

0 In another embodiment, novel molecules or combinations of molecules are 

generated which eUcit a predetermined olfactory perception in a mammal by 
determining a value of olfactory perception in a mammal for a known molecule or 
combinations of molecules as described above; determining a value of olfactory 
perception in a mammal for one or more unknown molecules or combinations of 

5 molecvdes as described above; comparing the value of olfactory perception in a 
mammal for one or more unknown compositions to the value of olfactory perception 
in a mammal for one or more known compositions; selecting a molecule or 
combination of molecules that elicits a predetermined olfactory perception in a 
mammal; and combining two or more unknown molecules or combinations of 

0 molecules to form a molecule or combination of molecules that elicits a 
predetermined olfactory perception in a mammal. The combining step yields a single 
molecule or a combination of molecules that elicits a predetermined olfactory 
perception in a mammal. 

In another embodiment of the invention, there is provided a method for 

5 simulating a fragrance, comprising: for each of a plurality of cloned olfactory 
receptors, preferably human receptors, ascertaining the extent to which the receptor 
interacts with the fragrance; and combining a plurality of compounds, each having a 
previously-ascertained interaction with one or more of the receptors, in amounts that 
together provide a receptor-stimulation profile that mimics the profile for tiie 

0 fragrance. Interaction of a fragrance with an olfactory receptor can be determined 
using any of the binding or reporter assays described herein. The plurality of 
compounds may then be combined to form a mixtvure. If desired, one or more of the 
plurality of the compounds can be combined covalently. The combined compounds 
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substantially stimulate at least 75%, 80% or 90% of the receptors that are substantially 
stimulated by the fragrance. 

In another preferred embodiment of the invention, a plurality of standard 
compounds are tested against a plurality of olfactory receptors to ascertain the extent 
5 to which the recq)tors each interact with each standard compound, tiiereby generating 
a receptor stimulation profile for each standard compound. These receptor stimulation 
profiles may then be stored in a relational database on a data storage medimn. The 
method may fiirther comprise providing a desired receptor-stimulation profile for a 
scent; comparing the desired receptor stimulation profile to the relational database; 
10 and ascertaining one or more combinations of standard compounds that most closely 
match the desired receptor-stimulation profile. The method may further comprise 
combining standard compounds in one or more of the ascertained combinations to 
simulate the scent. 

H. Kits 

1 5 OR genes and their homologs are usefiil tools for identifying olfactory receptor 

cells, for forensics and paternity determinations, and for examining olfactory 
transduction. OR family member-specific reagents that specifically hybridize to OR 
nucleic acids, such as AOLFRl probes and primers, and OR family member-specific 
reagents that specifically bind to an OR protein, e.g., OR antibodies are used to 
20 examine olfactory cell expression and olfactory transduction regulation. 

Nucleic acid assays for the presence of DNA and RNA for an OR family 
member in a sample include numerous techniques are known to those skilled in the 
art, such as southem analysis, northern analysis, dot blots, KNase protection, SI 
analysis, amplification techniques such as PGR, and in situ hybridization. In in situ 
25 hybridization, for example, the target nucleic acid is hberated fi-om its cellular 
surroundings in such a form so as to be available for hybridization within the cell, 
while preserving the cellular morphology for subsequent interpretation and analysis. 
The following articles provide an overview of the art of z>i situ hybridization: Singer et 
al, Biotechniques, 4:230-50 (1986); Haase et al. Methods in Virology, vol. VII, pp. 
30 189-226 (1984); Nucleic Acid Hybridization: A Practical Approach (Names et al, 
eds. 1987). In addition, an OR protein can be detected with the various immunoassay 
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techniques described above. The test sample is typically compared to both a positive 
control (e.g., a sample expressing a recombinant OR protein) and a negative control. 

The present iavention also provides for kits for screening for modulators of 
OR family members. Such kits can be prepared from readily available materials and 
5 reagents. For example, such kits can comprise any one or more of the following 
materials: OR nucleic acids or proteins, reaction tubes, and instructions for testing OR 
activity. Optionally, the kit contains a biologically active OR receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 

10 EXAMPLES 

Genomic, predicted amino acid sequence, and predicted coding sequences 
(cds), of novel G protein-coupled hvunan odorant receptors, and classes of such 
receptors, are described. Each example describes a discrete protein and nucleic acid 
pair. Accordingly, Example 1 describes SEQ. ID. NOS. 1 and 2, for the hiunan 

15 olfactory receptor protein designated AOLFRl, and the human DNA encoding 
AOLFRl, respectively; Example 2 describes SEQ. ED. NOS. 3 and 4, for the human 
olfactory receptor protein designated AOLFR2, and the human DNA encoding 
AOLFR2, respectively; and so on in the manner described, through the final Example 
sequence. 

20 In the protein sequences presented herein, the one-letter code X or Xaa refers 

to any of the twenty common amino acid residues. In the DNA sequences presented 
herein, the one letter codes N or n refers to any of the of the four common nucleotide 
bases,A,T, C, orG. 

25 EXAMPLES 
AOLFRl sequences: 

MKTFSSFLQIGR2vIMHQGNQTTITEFmLGFFKQDEHQNLLFVLFLGMYLVT\^ 
TYLHTP]Vm.FLA]:^FADISSISNSWKMLVMQTKSQSISYESCITQM^ 
AYDHFVAICm'IJ^m'ImRPI^^GIlXT\^WFLS^^ 
30 KI^CSDTLINELVLFIVGLSVnFPFTLSFFSWCIIRAVLRVSSTQGKWKAFSTCGSHLTVV^ 

GTIVGVYFFPSSTHPEDTDKIGAVLFIWIPMINPFIYSIJRNKDMKGALRK^ (SEQ ID 

NO: 1) 

ATGAAGACTTrTAGTTCCITTCTTCAGATCGGCAGAAATATGCATCAAGGAAACCAAACCA 
35 CCATCACTGAATTCATTCTCCrGGGATTITrCAAGCAGGATGAGCATCAAAACCTCCTC^ 
GTGCTTTTCTTGGGTATGTACCTGGTCACrGTGATTGGGAACGGGCrCATCATTGTGGCTA 
TCAGCTTGGATACGTACCnTCATACCCCCATGTATCTCTTCCrTGCCAATCrATCC^ 
GATATTTCCTCCATTTCCAACTCAGTCCCCAAAATGCTGGTGAATATTCAAACCAAGAGTC 
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AATCCATCTCTTATGAGAGCTGCATCACACAGATGTACTTTTCTATTGTGTTTGTCGTCATT 
GACAATTTGCTCITGGGGACCATGGCCTATGACCACITrGTGGCGATCTG^ 
ATTATACAATTCTCATGCGGCCCAGGTTCGGCATTTTGCTCACAGTCATCrCATGGTTCCT 
AGTAATATTATTGCTCrGACACACACCCrTCTGCTCATTCAATTGCTCnTCTGTAAC^ 
5 CACTCTCCCACACITCITCTGTGACTrGGCCCCrrCTGCrCAAA 

TGATCAATGAGCTTGTGTTGTTTATTGTGGGTTTATCAGTTATCATCITCCCCriTrACA 
AGCirCTTTTCCTATGTCTGCATCATCAGAGCTGTCCTGAGAGTATCTTCCACACAGGGAA 
AGTGGAAAGCCnTCTCCACTTGTGGCTCrCACCTGACAGTTGTATTACTGTTCT 
CATTGTAGGCGTGTACTTTITCCCCTCCrCCACTCACCCTGAGGACACTGATAAGATTGGT 
10 GCTGTCCTATTCACTGTGGTGACACCCATGATAAACCCCTTCATCTACAGCTTGAGGAATA 
AGGATATGAAAGGTGCCCTGAGAAAGCTCATCAATAGAAAAATTTCTTCCCTTTGA(SEQ 
roNO:2) 



AOLFR2 sequences: 
15 IVGVDVfVLRNLSMEPTFALLGFTDYPKXQIPLFLWLIJ^^ 

SHI^FVDFCV^SSIVTPKLLENLVMADKSIFWSCMMQYFLSCT 

NPLLYWAMSQIULCALLVAGSYLWGMFGPLVLLCYALRLNFSGPNVINHFFCEYTALrSVSGS 
DnJPHLLLFSFATFNEMCTLLIILTSYWIFVTVIJgJDElSVSGiai^ 

YCWNSKNSRQTVKVASVFiTrVV>n>MU«>PIYSLRfJ^ (SEQ ID NO: 

20 3) 



ATGATGATGGTTTTAAGGAATCTGAGCATGGAGCCCACCTITGCCCTTTTAGGT^ 
ATTACCCAAAGCTTCAGATTCCrCTCITCCTTGTGTTTCrGCTCA 

GTAGGAAACCTTGGGATGATCATAATAATCAAGATTAACCCCAAATTTCACACrCCTATGT 

25 ACriTITTC(nTAGTCACCrCTCTTTTGTTGATTT^ 

TGCITGAGAACITGGTAATGGCAGATAAAAGCATCrTCrA(nTrAGCT 
CirCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCnTGCTGGCAGTGATGGCCT 
CGCnTTGTGGCCATCnLGCAATCCTCn'GCnnrrATACAGTGGCCATGTCACAGAGGCrrCT 
CCCTGCTGGTGGCTGGGTCATATCTCTGGGGCATGTTTGGCCCCTTGGTACTC(JI^ 

30 GCTCTCCGGTTAAACirCTCrGGACCTAATGTAATCAACCACTTCIT^ 

TCTCATCrCTGTGTCTGGCTCTGATATACTCATCCCCCACCTGCTGCITl^ 
CCTTCAATGAGATGTGTACACTACTGATCATCCTCACm'CCTATGTITrCATTTTTGTGACT 
GTACTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACC 
TGACTGCTATCACCATCTTCCATGGGACCATCCirrTCCTTTACT 

3 5 AACTCrCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCATGCTGA 
ACCCTCCGATCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCTGGAAGTTAATACA 
TACACAAGTTCCATTTCACTGA (SEQ ID NO: 4) 



AOLFR3 sequences: 

40 MLLTDRNTSGTTFTLLGFSDYPELQWLFLWLAIYNVTVLGNIGLr^^ 

I^FVT^FCYSSHAPKMLVNLVVKDRTISFLGCWQFFFFCrrFVVTESFIXAV^ 
LYTVDMSQKlCVLLWGSYAWGVSCSLELTCSAIJaLCFHGFNTINHFFCEFSSLI^ 
NQWLLFFLATFNEISTLLIVLTSYAFIVVmKMRSVSGRRKAFSTCASHLTArnF^ 
PNSKNSIUnWVASVFYrVWMI2«>Lr5fSLR>IKDVK^ (SEQ ID NO: 5) 

45 

ATGCTGCTGACAGATAGAAATACAAGTGGGACCACCTTCACCCTCrTGGGCrTCTCAGAT^ 
ACCCAGAACTGCAAGTCCCACTCITCCTGGTTTTTCTGGCCATCTACAATGTCACT 
GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACrcrCCTTTGTGGATTTCTGCTATTCCrCCATC^ 
50 TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTrTTAGGATGCGTAGTACAATTCT 
TTTTCrrcrGTACCrrTTGTGGTCACTGAATCCmTrAT^^ 

TTCGTGGCCATTTGCAACCCTCTGCrCTACACAGTTGACATGTCCCAGAAACTCTGC 
TGCTGGTTGTGGGATCCrATGCCrGGGGAGTCTCATGTTCCTTGGAACTGACGTGCTCT 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACTTCTTCTGTGAGTTCTCCT 
55 TACTCTCCCTTTCITGCTCTGATACTrACATCAACCAGTGGCTGCrATTCTr^ 

TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCITATGCGTrCATTGTTGTAACCAT 
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CCrCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCnTCrCCACCTGTGCCTCCCACCrrG 
ACTGCCATCACCATCTTCCATGGCACCATCCTCITCCnTrACTGTGTGCCCAACTC^ 
CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
5 ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 



AOLFR4 sequences: 

MENQ^^^IVTEFILLGLTENLELWIaFSAWLVMWATVLENLLIVVT^TSQSLRSPMY^ 
LLDVMFSSWAPKVIVDTI^KSTTISLKGCLTQLFVEHFFGGVGIILLTV^ 
1 0 THMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIPFCGPNiroHnCDLFQ 
LWLNSGMMCVAIFLILIASYTVILCSIJCSYSSKGMnCALSTCSSHLTVV^ 
VTHProiCAMAVSDSnTPMLM»LIYTLRNAEVKSAMKJa (SEQ ID NO; 7) 



ATGGAAAATCAAAACAATGTGACTGAATTCATT(m'CrGGGTCTCACAGAGAACCTGGAGC 
1 5 TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 
ACITATTGTGGTAACTATTATCACAAGTCAGAGTCTGAGGTCACCTATGTATTTTTTTC^ 
CCITCITGTCCCITTTGGATGTCATGTTCTCATCrGTCGTTGCCC^^ 

ACCCTCrCCAAGAGCACTACCATCTCTCTCAAAGGCTGCCTCACCCAGCTGTTTGTGGAGC 
ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCTACGTGGC 

20 CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 
GGAGGGGCITGGGTGGGGGGATTTATGCACGCAATGATACAACITCrCITCATGTATCAAA 
TACCCrrCTGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTTGTTGACA 
CTTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTTCITATCriTAATTGCGTCCTACACGGTCATCCTATGCT^ 

25 TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 
TATTGTTCITTGTCCCCTGTATTTTCriTGTACATGAGGCCTGTGGTCACTCACCCCAT^ 
AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 

30 

AOLFR5 sequences: 

MGKENCTWAEFILLGI^SDWELRVCIJFLLFLLIYGVTLIANLGMIALIQVSSRLHTP 
I^SVDFCYSSnWKMlJVNIFNKI)KAISFLGCMVQFn.FCTCVV^ 
LYTVTMSWKVRVELASCCYFCGTVCSLIHLCIALIUPFYRSNVINHFFCDIU^^ 
35 ETLLFLVATLNESVTDVfnLTSYLIJLTmKMGSAEGiaiKAFSTCASHLTAITV^ 

SSGNSGDADKVATVFYIVVaPMLNSVIYSLM'«m\^AIiUK:V^ (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCITGGACTATCAGATGTCC 
CTGAGTTGAGAGTCTGCCTCrrTCCTGCTGTTCCITCTCATCTATGGAGTCACGTTGTT^^ 

40 AACCTGGGCATGATTGCACTGATTCAGGTCAGCTCTCGGCTCCACACCCCCATGTACTTTT 
TCCrCAGCCACTTGTCCrCTGTAGATTTCTGCTACrCCTCAATAATTGTGCCAAAAATG^ 
GCTAATATCTTTAACAAGGACAAAGCCATCrCCTTCCrAGGGTGCATGGTGCAATTCTACT 
TGTTTTGCACTTGTGTGGTCACTGAGGTCTTCCTGCTGGCCGTGATGGCCTATGACCGCT^ 
GTGGCCATCTGTAACCCTTTGCTATACACAGTCACCATGTCrTGGAAGGTGCGTGTGGAGC 

45 TGGCTTCTTGCTGCTACm^CTGTGGGACGGTGTGTTCrCTGATTCATTTGTGC^ 

AGGATCCCCrTCTATAGATCTAATGTGATTAACCACTTTTTCTGTGATCTACCTCCTGTC^ 
AAGTCTTGCITGCrCrGATATCACrGTGAATGAGACACrGCTGTTCCTGGTGGCCAC^ 
AATGAGAGTGTTACCATCATGATCATCCTCACCTCCTACCTGCTAATTCTCACCACCATCCT 
GAAGATGGGCTCTGCAGAGGGCAGGCACAAAGCCTTCTCCACCTGTGCTTCCCACCTCACA 

50 GCTATCACTGTCTTCCATGGAACAGTCCirrCCATTTATTGCAGGCCCAGTTCAGGC^ 

GTGGAGATGCTGACAAAGTGGCCACCGTGTTCTACACAGTCGTGATTCCTATGCTGAACTC 
TGTGATCTACAGCCTGAGAAATAAAGATGTGAAAGAAGCTCTCAGAAAAGTGATGGGCTC 
CAAAATTCACTCCTAG (SEQ ID NO: 10) 
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AOLFR6 sequences: 

MMASEimqSSTPTFILLGFSEYPEIQWLFLWIJVYTVTWGNLGMnilRmSKLHTB^^ 
HI^LTDFCFSTVVTPKI.LENLVVEYRTISFSGCIMQFaFACIFGVTETFM^^ 
P]XYTTIMSQKLCALLVAGSYWGIVCSLILTyFLIJ)LSFCESTFIN>IFICD 
5 Qia.CFIIAIFNEVSSLIIILTSYMLIFTTIMKMRS^ 

KTSSLIVTVASWYTVAIPML^^'LIYSLR2^KDIN^^VIFEKLV^^^ (SEQ ID NO: 1 1) 



ATGATGGCATCTGAAAGAAATCAAAGCAGCACACCCACJETrTATrCTCnT 
AATACCCAGAAATCCAGGTTCCACTCTTTCTGGTTTTCITGTTCGTCTACACA^^ 
1 0 GTGGGGAACTTGGGCATGATAATAATCATCAGACTCAATTCAAAACTCCATACAATCATGT 
ACTTTITCCTTAGTCACTTGTCCTTGACAGACrTCTGTTTT^ 

CTGTTGGAGAACTTGGTTGTGGAATACAGAACCATCrCTrTCTCrGGTTGCATCATGC^ 

TrTGTTTrGCTTGCATTTTTGGAGTGACAGAAACTTTCATGTTAGCAGCGATGGC^ 

CGTTTTGTGGCAGTTTGTAAACCCTTGCTGTATACCACTATTATGTCTCAGAAGCTCTGTGC 

1 5 TCTTCTGGTGGCTGGGTCCTATACATGGGGGATAGTGTGCrCCCTGATACrCACATATTTT 
CrrCTTGACTTATCGTTTTGTGAATCrACCrTCATAAATAATTTTA^ 
AATTGTTTCTGCCTCCTACTCAGACCCCTATATCAGCCAGAGGCTATGCirrATTA 
TATTCAATGAGGTGAGCAGCCTAATTATCATTCTGACATCATATATGCnTATTTTCACTACC 
ATTATGAAGATGCGATCTGCAAGTGGGCGCCAGAAAACTTTCTCCACCTGTGCCTCCCACC 

20 TGACAGCCATCACTATCITCCATGGAACTATCCTTTTCCITrACTGTGTTCCT 

ACTTCTAGCCTCATAGTTACAGTGGCITCrGTGTTTTACACAGTGGCGATTCCAATGCT 
ACCCATTGATCTACAGCCTTAGGAACAAAGATATCAATAACATGTTTGAAAAATTAGTTGT 
CACCAAATTGATTTACCACTGA (SEQ ID NO: 12) 



25 AOLFR7 sequences: 

MSYFYM.KmKEAVLVKIJ»FrSLPLLLQTLSRKSRDMEIKNYSSSTSGFILLG 
AIFLI]Vrm,AAVGNVLIIPAIYSDPRLHTPMYFFI5M.SFMDICFITVT^ 
VGCIJ^lQMyFFMAFGNTDSYLLASMAmRLVAIa^IPLHYDVVMKJ>R^ 
FRVLIJVESM^FCASHnKHFFODTQPVLKLSCSDTSSSQMVVl^ 

3 0 TVLIOPSAAGKWKAJFSTCGSHLTAVALFYGSnYVYFRPLSMYS VVRDRVATVM^^^ 
PFIYSLRNKDMKRGLKKLQDRIYR (SEQ ID NO: 13) 



ATGAGCTATTTTTACAGGCITAAGCTTATGAAAGAAGCrGTCITGGTC^^ 
CATCTCTCCCACTGCTTCTCCAAACCCTATCCAGGAAGTCCAGAGACATGGAGATAAAGAA 

35 CTACAGCAGCAGCACCTCAGGCTTCATCCTCCTGGGCCTCTCTTCCAACCCTCAGCTGCAG 
AAACCTCrCirrGCCATCITCCTCATCATGTACCTGCTCGCrGCGGTGGGGA^ 
CATCCCGGCCATCTACTCTGACCCCAGGCrCCACACCCCTATGTACTTTTTTCT^^ 
TGTCTTTCATGGATATCTGCTTCACAACAGTCATAGTGCCTAAGATGCTGGTGAATTTTCT 
TCAGAGACAAAGGTTATCTCCrATGTGGGCTGCCTGGCCCAGATGTACTTCTTTATGGCAT 

40 TTGGGAACACTGACAGCTACCTGCTGGCCTCTATGGCCATCQACCGGCTGGTGGCCATCTG 
CAACCCCTTACACTATGATGTGGTTATGAAACCACGGCATTGCCTGCTCATGCTATTGGGT 
TCTTGCAGCATCTCCCACCTACATTCCCTGTTCCGCGTGCTACITATGTCrCGC^ 
CTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACCCAGCCrrGTGCTAAAGCTCTCCT 
GCTCTGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTTAGCTGTCATTGTGAC 

45 CCCCTTCCTGTGTATCATCTTCTCCTACCTGCGAATCATGGTCACTGTGCTCAGAATCCCCT 
CTGCAGCCGGGAAGTGGAAGGCCITCrCTACCrrGTGGCTCCCACCTCACrrGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACTCAGTGGTTAGGG 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 

50 A (SEQ ID NO: 14) 



AOLFR8 sequences: 

MATSNHSSGAEFILAGLTQRPELQLPIJFLLFLGIYVVTWGNLGMIFLL^I^ 
I^FroLCYSSVlTPKMLVNFWEENnSFI^CrrQLYFFLIFVIAEGYLLTAMEYDRWAIC^ 
55 NTVMSmVCSIMMAVWSLGFLWATVHTTRMSVI^FCaRSHTVSHYF 
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LIJnGGVNTIATTIAVLISYAFrFSSILGfflSTEGQSKAFGTCSSHLLAVGIFFGSITFlV^^ 
TTMEK^KVSSWYirm'MLNPLIYSLRNKDVKNALiaKMTRGRQSS (SEQ ID NO: 15) 



ATGGCTACITCAAACCATTCITCAGGGGCrGAGTTTATCCTGGCAGGCITGACACAAC^ 
5 CAGAA<J[TCAACTGCCACTCITCCTCCrGTTCCTTGGAATATATGTGGTCACAGT^ 

GAACCTGGGCATGATCTTCTTAATTGCTCTCAGTTCrCAACnTrACCCTCCAGTGTATT^ 
TTCTCAGTCATTTGTCTTTCATTGATCTCTGCTACTCCT 

GTGAACTTTGTTCCAGAGGAGAACATTATCTCCTTTCTGGAATGCATTACTCAAC^^ 
CTTCCrTATTTTTGTAATTGCAGAAGGCTACCTrcrGACAGCCATGGAATATGACCGTT 

10 GTTGCrATCTGTCGCCCACTGCTTTACAATATTGTCATGTCCCACAGGGTCTGTTCCATAAT 
GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCATGTCA 
GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATATTCTCCCCTTATT 
GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTGGAGGAGTT 
AATACCITAGCAACTACACTGGCGGTCCTTATCTCITATGCTTTCATr^ 

1 5 TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCnTrGGCACITGTAGCTCCCATCrcn^ 
GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATTTCAAGCCCCCTTCCAGC^ 
TATGGAAAAAGAGAAGGTGTCnTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 
AGGCAGTCATCCTGA (SEQ ID NO: 16) 

20 

AOLFR9 sequences: 

MIARNNSLVTEFILAGLTDRPEFWQPFFFLFLVIYrravlVGNLGLITLFGLNSm 
LSFroLCTSSVFIPKMIJVDSIFVSK]amSNVGCMrRLFFFLFF>^ 

LYKVTMSHQVC^MLTFAAYIMGLAGATAHTGCMFRLTFCSAMINHYLCroiLPLLQI^ 
25 NEVVVLIWGTMTVPSCmiSYVFrvnrsn.HIKSTQGRSKAFSTCSSH^ 

SSGSMEQGKWSWYTNVWMLNPLIYSLRNKDVKVALRECALIKIQR^ (SEQ ID NO: 17) 



ATGCTGGCTAGAAACAACTCCTTAGTGACrGAATTTATTCnTGCrGGATTA^ 
CAGAGTTCTGGCAACCCTTCTTTTTCCTGTTCCrAGTGATCTACATTGTCACCATGGTAGGC 
30 AACCTTGGCTTGATCACTCTTTTCGGTCTAAATTCTCACCTCCACACACCAATGTACTA^ 
CCTCTTCAATCrCTCCTTCATTGATCTCTGTTACTCCTCTGTTT^ 

GAACTTTGTGTCAAAAAAGAATATTATCTCCAATGTTGGGTGCATGACrCGGCTGTTT^ 

TTTCrcnTrrTCGTCATCTCrGAATGTTACATGTTGACCTCAATGGCATATGATC 

GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 

35 CTTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGT^ 
ACrCACCXTCTGCAGTGCTAATATCATTAACCATTACrTGTGTGACATACT^ 
AGCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTACTAA 
TATCACGGTACCCAGTTGTACCATCCTCATTTCTTATGTTTTCATTGTCACTAGCAT^ 
ATATCAAATCCACrCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTGC 

40 TCTGTCTCrGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCrTCT 

AGCAGGGAAAAGTTTTTTCTGTTTTCTACACTAATGTGGTGCCCATGCTCAATC 
TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAAAATTCAG 
AGGAGAAATATATTCTAA (SEQ ED NO: 18) 



45 AOLERIO sequences: 

MLAMSINSLVTEFILAGLTDRPEFRQPLFFIjrLVrmni^GNLGLIILFGLN^ 
SFXDLCYSSVFITKMLMNFVSKKNnSWGCMTQLFFFIJPFVISECYILTSMAYDRYVAIC^ 
KVTMSHQVCSMLTFAAYIMGLAGATAHTGCmRLTFCSAI^in^HYLC^ 
EVVVLIWGINIMVPSCTILISYVFIVTSILHIKSTQGRSKAFSTCSSHVI^ 

50 SGSMEQGKVSSVF^lrTNVVPMLNPL^^SLRNKDVKVALRjgJ^LIK[QI^^ (SEQ ID NO: 19) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCITGCTGGATTAACA^^ 
CAGAGTTCCGGCAACCCCTCTTTTTCCTGTTTCTAGTGATCTACATTGTCACCATGGTAGGC 
AACCnTGGCTTGATCATTCITTTCGGTCrAAATrcrCACCT 
55 CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACrCCTCTGTTTTCACT 

GAACTTTGTATCAAAAAAGAATATTATCTCCTATGTTGGGTGCATGACrCAGCrGTT^^ 
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TTCTCTTTTTTGTCATCTCTGAATGCTACATATTGACCrCAATGGCATATGATCGCTATGTG 
GCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCAC 
TTTTGCTGCrrACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGCTTAGA 
CrCA<XTTCrGCAGTGCTAATATCATCAACCATTA(nTGTGTGACATACTCCCCCTCCTCCA 
5 GCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTATTAAT 
ATCATGGTACCCAGTTGTACCATCCTCATTTCrTATGTTITCATTGTCACrrAGCATTCTTCA 
TATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTGCT 
CTGTCTCTGTTTTTTGGGTCAGCGGCATTCATGTATATTAAATATTCnTCT 
GCAGGGAAAAGTTTCnTCTGTTTTCTACACTAATGTGGTGCCCATGCrCAATCCT^ 
1 0 ACAGTTTGAGGAACAAGGATGTCAAAGTrGCACTGAGGAAAGCTCTGATTAAAATTCAGA 
GAAGAAATATATTCTAA (SEQ ID NO: 20) 



AOLFRll sequences: 

MTLRNSSSVTEFILVGI;SEQPELQLPIJ?LLFLGIYVFrWGNLGLrrLIGI]NPSL^ 
1 5 FroLCYSCVFTPKMLNDFV^SESnS WGCMTQLFFFCFFVNSECYVLVSMAW 
MVTMSPRVCFLO^GSYWGFAGAMAHTGSMUULTFCDSNVIDHY^ 
SELWFIWG\aTMLSSISIVISYALII^NIIx:iPSAEGRSKAFSWGSH^ 
FPGSMbffiGRFASVFiflWVPMLNPSIYSIJa^lKDDKL/^ (SEQ ID NO: 21) 



20 ATGACrCTGAGAAACAGCTCCTCAGTGACTGAGTTTATCCTTGTGGGATTATCAGAACAGC 
CAGAGCTCCAGCTCCCTCTTITCCITCTATTCTrAGGG^^ 
AACITGGGCITGATCACCriTAATTGGGATAAATCCTAGCCITCACACCC^ 
CCTCirCAACTTGTCCTTTATAGATCTCrGTTATTCCTGTC 

ATGACTTTGTTTCAGAAAGTATCATCT(nTATGTGGGATGTATGACTCAGCTATl-i-i'lCriC 
25 TGTTTCTTTGTCAATTCrGAGTGCTATGTGTTGGTATCAATGGCCTATGATCGCTATGTGGC 
CATCTGCAACCCCCTGCTCrACATGGTCACCATGTCCCCAAGGGTCTGCrTTCTGCTGATGT 
TTGGTTCCTATGTGGTAGGGTTTGCTGGGGCCATGGCCCACACTGGAAGCATGCTGCGACT 
GAC(^CrGTGATTCCAACGTCATrGACCATTATCTGTGTGACGTTCTCCCCCTCTTGCAGC 
TCTCCTGCACCAGCACCCATGTCAGTGAGCTGGTATTTTTCATTGTTGTTGGAGTAATCACC 
30 ATGCTATCCAGCATAAGCATCGTCATCTCITACGCTTTGATACrrCTCCAACATCCTCT 

TCCTTCTGCAGAGGGCAGATCCAAAGCCTTTAGCACATGGGGCrCCCACATAATTGCTGTT 
GCTCTGTTTTITGGGTCAGGGACAiTCACCTACTTAACAACATCTTTTCCTGGCTC^^ 
CCATGGCAGATTTGCCTCAGTCTTTTACACCAATGTGGTTCCCATGCTTAACCCm'CGATCT 
ACAGTTTGAGGAATAAGGATGATAAACnTGCCCTGGGCAAAACCCTGAAGAGAGTGCTCT 
35 TCTAA (SEQ ID NO: 22) 



AOLFR12 sequences: 

MERNHNPDNCNVLNFFFADBaO^JKIlRNFGQrVSD 

LGI^SRPEDQKPLFAWLPIYLITVIGNLLIILAmSDTRLQTPNrmil^II^FVDICYV^ 
40 NFLSETXTISYGBCLTQlVrraT^GNTDSYLLAAMAroRYVAia^FHYITDV^ 
FCIPHFHSIXHILLTNQIJFC^SNVIHIIFFCaDDQPVL^^ 
SYIJEOLITVIJaPSAAGKIlKAFSTCGSHLTVVTIJF 
MLNPFTi^SLRNKDMKQGLAKLMHRMKCQ (SEQ ID NO: 23) 



45 ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTTTAAATTTTTTCl^ 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCTAACAAGACCXjrCTGA 
ATTCATCCrCCrTGGACTCTCCTCTCGACCTGAGGATCAGAAGCCGCTCI^ 
TCCCCATCrACCTTATCACAGTGATAGGAAACCTGCITATCATCCTGGCCATCCGCTCAGA 

50 CACTCGTCTCCAGACGCCCATGTACirCTTrCTAAGCATCCTGTCITrTGTTGACAT^ 

ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACnTCrrATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACITITrCTTAGCCnLTTGG 

CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
CCATTATGAGTCACAGATGCrGTGTCCTGCTTCTGGTTCrCTCCTTCTGCATTCCACATT^ 
55 CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCCAATGTCATCCA 
TCACTTTTTCTGCGATGATCAACCAGTGCTAAAATTGTCCTGTTCCTCCCATTT^ 
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AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCITATTTAAGAATCCTCATCACTGTTCTGAAGATTCC^ 

GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCTGTITrATGGAAGCATTAGCTA 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAGCAACAATTATCTAC 
5 ACCGTACTGACrCCTATGCTAAATCCATTTATCTATAGTCTGAGGAACAAAGACATGAAGC 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 



AOLFR13 sequences: 

MDQKNGSSFrGFILLGFSDRPQLELVIJ?VVLLIFYIFTLLGNKTIIVLSHLD 
1 0 SFLDI.xrm:Gm>QLLVNlJlGADKSISYGGCWQLYISLGLGSTECVLLGV^^ 
HYTVVMHPCLYVLMASTSWVIGFANSLLQTVI.ILLLTLCGR2^KLEHFLCEW^ 
M^ffiSELFFVSVIILLVPVALIIFSYSQIVRAVVIUKSATGQRKWGTCGSHLT^ 
LQPGNNYSQDQGKXISIJfYTiriTMINPLIYTLRNKDVKGALKKVLWKNTOSR (SEQ ID NO: 
25) 

15 

ATGGATCAGAAAAATGGAAGTTCirrCACTGGATTTATCCTACTGGGTTTCT 
CTCAGCTGGAGCTAGTCCTCITTGTGGTTcTTTTGATCTTCTATATC^ 
AACAAAACCATCATTGTATTATCrrCACTTGGACCCACAT(m'CACAATCCrATGTATTT^ 
CITCTCCAACCTAAGCTITTTGGATCTGTGTTACACAACCGGCATTGTTCCACAGCT 

20 TTAATCTCAGGGGAGCAGACAAATOWiiTCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CrcrCTAGGCITGGGATCTACAGAATGCGTTCTCTTAGGAGTGATGGCATITGACCGCTAT 
GCAGCTGTTTGCAGGCCCCTCCACTACACAGTAGTCATGCACCCTTGTCTGTATGTGCTGA 
TGGCTTCrACTTCATGGGTCATTGGTTTTGCCAACTCCCTATTGCAGAC^ 
CnTTTAACACirrGTGGAAGAAATAAATTAGAACACTTTC^ 

25 CAAGCITGCCTGTGTTGACACTACTATGAATGAATCTGAACTCTTCn^ 

TTCITCITGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGTCAGGGCAGTCGTG 
AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCTfACCTCCAGCCCGGCAACAACTACTC 
TCAGGATCAGGGCAAGKTCATCTCrCrCTTCTACACCATCATTACACCCATGATCAACCCC 

30 CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACITAAGAAGGTGCTCTGGAAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



AOLFR14 sequences: 

MALPLLLSPSOFASSQSI^SRMNSENLTRAAVAPAEFVLLGrrNRWDLRVAIi^ 
35 LGNMGMALLIRMDAJRLHTPIVrm?LANLSLLDACYSSAIGPKMLVDLLLPRATIPYTACy^ 

WAGIADTECCLLAAMAYDRYVAIRM'LLYTTAMSQRLCLALLGASGLGGAVSAFVHTTLT^ 
RI^FCRSRKINSFFCDIPPLLAISCSDTSLI*ffiLLLFAlCGFIQTATVIArrVSYGFIA.GAVI^ 
GSRRAASTGGSHLTAVAMMYGTLffNTiTJlPSSSYALDTDKMASVFVnrLVIP 
VKEALRQTWSRFHCPGQGSQ (SEQ ID NO: 27) 

40 

ATOGCCrTGCCATTGCTCTTATCTCCCTCCrGCTTTGCCrCITCTCAGTCT^ 
GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGC 
ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCrrCCTGACCTGCCTGCCTGTCTACCTGG. 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 

45 CACCTATGTACTTCrTCCTGGCCAACCTCTCCCTGCTGGATGCCTGCTATTCCTa:GCCAT^ 
GGCCCCAAGATGCTAGTGGACCTGCrGCTGCCCCGAGCCACCATCCCTTACACAGCCTGTG 
CCCTCCAGATGTTTGTCTTTGCAGGTCTGGCTGATACTGAGTGTTGCTTGCTGGCAGCCAT 
GGCCTATGACCGCTACGTGGCCATCAGAAACCCACTTCTCTATACAACAGCTATGTCGCAG 
CGTCTATGCCrGGCCTTGCrGGGAGCATCAGGCCTGGGTGGGGCAGTGAGTGCCTTTGTTC 

50 ACACAACCCrCACCirCCGCCTGAGCTTCTGCCGCrCCCGGAAGATCAATAGCTTC^ 

CGATATCCCTCCACTGCTGGCCATCTCGTGCAGTGACACCAGTCrCAATGAACTCCTTCTCT 
TCGCCATCTGTGGCrTCATCCAGACAGCCACGGTGTTAGCTATCACGGTGTCTTATGGCTT 
CATCGCTGGGGCTGTGATCCACATGCGCTCGGTCGAGGGCAGTCGGCGAGCAGCCTCCAC 
CGGTGGTTCCCACCTCACAGCCGTGGCCATGATGTACGGGACACTCATTTTCATGTACCTG 

55 CGCCCCAGCTCCAGCrATGCCCTGGACACTGACAAGATGGCCTCTGTGTTCTATACCCTGG 
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TCATCCCGTCTCTCAACCCACTCATCTACAGCCTCCGCAATAAGGAGGTCAAGGAGGCCCT 
CAGGCAGACCTGGAGCCGATTCCACTGTCCAGGGCAGGGGTCCCAGTGA(SEQ JD NO: 28) 



AOUPRIS sequences: 
5 MRE>n^QSSTLEFILLGVTGQQEQEDFFYIIJTJTiTITLIGNIX 

LVDIFFSSVTIPKMLAl^LGSKSISFGGCLTQMYFMIALGNroSYIIA^ 

YTT1MSPRSCIWLIAGSWVIGNANAIJ»HTLLTASLSFCGNQEVANFYCDITPLLK^ 

KMMYLGVGIFSVPLLaDrVSYmWSTWQWSTKGWJ^ 

PLTOTSLKDAWrVlVrn-AVTPMLWFrYSLRNRDMK^ (SEQ ID NO: 29) 

10 

ATGAGGGAAAATAACCAGTCCTCTACACTGGAATTCATCCTCCTCKjGAGTTACTGGTCAGC 
AGGAACAGGAAGATTTCTTCTACATCCTCTTCCTGTTCATTTACCCCATCACATTGATTGGA 
AACCrGCrCATTGTCCTAGCCATTrGCTCrGATGTrCGCCTTCACAACCCCATGTATn^ 
CCTTGCCAACCTCTCCTTGGTTGACATCTTCTTCTCATCGGTAACCATCCCTAAGATGCT^ 

1 5 CCAACCATCTCTTGGGCAGCAAATCCATCTCTTTTGGGGGATGCCTAACGCAGATGTATTT 
CATGATAGCCTrGGGTAACACAGACAGCTATATTTTGGCTGCAATGGCATATGATCGAGCT 
GTGGCCATCAGCCACCCACTTCACTACACAACAATTATGAGTCCACGGTCTTGTATCTGGC 
TTATTGCTGGGTCrrGGGTGATrGGAAATGCCAATGCCCTCCCCCACACTCTGCTCACAGC 
TAGTCTGTCCircrGTGGCAACCAGGAAGTGGCCAACTTCTACTGTGACATTACCCCC^ 

20 CTGAAGTTATCCTGTTCTGACATCCACITrCATGTGAAGATGATGTACCTAGGGGTTGGCA 
TTTTCrcrGTGCCATTACrATGCATCATTGTCTCCTATATTCGAGTC^ 
AGGTTCCTTCCACCAAGGGCGTGCrCAAGGCCnTCTCCACCTGTGGTTCCCACCTCACGGT 
TGTCTCITTGTATTATGGTACAGTCATGGGCACGTATTTCCGCCCnTTGACCAATTATAGCC 
TAAAAGACGCAGTGATCACTGTAATGTACACGGCAGTGACCCCAATGTTAAATCCTTTCAT 

25 CTACAGTCTGAGAAATCGGGACATGAAGGCTGCCCTGCGGAAACrCTTCAACAAGAGAAT 
CTCCTCGTAA (SEQ ID NO: 30) 



AOL.FR16 sequences: 

MRENCTLVTEFILLGLTSRimLQILLFII.FIAIYMVW^^ 
30 I^FVDLaFSSNVTPKNILEI[a:^EKKSISYPACLVQCrn.FlAl.VHVEmi^ 

YGSRMSKSVCSFLITWYVYGALTGLMETMWTYNLAFCGPNEINHFYCADPPLr^^ 
KELSMFWAGWNI^FSLPnaSYLYIFPAILKIRSTEGRQKAFSTCGSHLTAVTIFYATLFFM^ 
PPSKESX^QGKMVAVFmWMLNLHYSLRNiaWfaEALIKELSN^ (SEQ ID NO: 31) 



35 ATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACCAGTCGCCGG 
GAATTACAAATTCTCCrcirCACGCTGTTTCTGGCCATTTACATGGTC^ 
ACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCTGGCTCCACATGCCCATGTACTTTTTC 
CTGAGCCACTTATCCTTCGTGGATCTGTGCTTCTCrrCCAATGTGACrCCAAAGATGCTGG 
AGATTTTCCITTCAGAGAAGAAAAGCATTTCCrATCCrGCCTGTCr^ 

40 TTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACAT 
GGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCAAGAGTGTGTGCTCCnTCCTC 
ATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACA 
ACCTAGCCITCrGTGGCCCCAATGAAATTAATCACrTCTACTGTGCGGACCCACCACTGAT 
TAAGCTGGCTTGTTCrGACACCTACAACAAGGAGTTGTCAATGTTTATTGTGGCTGGCTGG 

45 AACCTTTCrTTTTCTCTCrrTCATCATATGTATTTCCT 

AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCTCCCATCTGACAG 
CTGTCACTATATTCTATGCAACCCTTTTCTTCATGTATCTCAGACCCCCCTCAAAGGAATCT 
GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCTGAACC^ 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCAATGA 

50 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 

MIJ^nF^DVTEFILIX3LTSRREWQVLFFIffLVVY^TMVG 
FVDVWSSNVTPKMLENLFSDKKTTTYAGCLVQCFFFIALVHVEIFnJUUV^ 
55 YGSKMSRWCIIU.rrFPYryGFLTSLAATLWTYGLYFCGKIEINHFi^CADPPLIKl^ 
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YTMm^GINFIYSLTVmSYmLIADJUvlRSAEGRQKAFSTC 

ESVEQGKMVAWYTTVIPMLlSnPMIYSLRl^KDVKKAMMKVISRSC (SEQ IDNO: 33) 



ATGCrCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGAGAAT 
5 GGCAAGTTCTCITCITCATCATCriTrCTTGTGGTCTACATCATC 

GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCrrAACAACCCCATGTACTTTTTCCTCA 
GTCACITGTCATTTGTTGATGTGTGGTTTTCTrCCAATGTCACCCCTAAAATGTTG^ 
CTGTTTTCAGATAAAAAAA.CAATrACTTATGCTGGTTGTTTAGTACAGTGTT^ 
TGCJrCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATGGCCTT^ 

10 TTGGGAATCCTCTGCrTTATGGCAGTAAAATGTCAAGGGTTGTCTGTATTCGACTGATTAC 
TTTCCCin'ACATTTATGGTTTTCTGACGAGTCrGGCAGCAACATTATGGACTT^ 
ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCTCATCAAAAT 
GGCCrGTGCCGGGACCTTTGTAAAAGAATATACAATGATCATACTTGCCGGCATTAACTTC 
ACATATTCCCTGACTGTAATTATCATCTCnTACTTATTCATCCrCATTGCCATTCT 

1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCnTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATTATATTCTATGGTACTCrGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

20 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCTELQSLU?VLFLVYYLVTLLGNLGMIMLiy^ 
hllAFVDLCirrSNATPQMSTNIVSEKTISFAGCFrQCYIFIALLLTEFY^ 
UlYSVKTSiaiVaCLATFPYVYGFSDGLFQAILTFRLTFCRSN\TnS[HFy^CAD 
25 EHAMFISAGFNLSSSLTIVLVSYAFnAAILRIKSAEGRHKAFSTCGSHMMAVTLFYGTLFa^ 
RPPTDKTVEESK[IAVFYTFVSPVIl^PLIYSm<[KD\^ (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTTGGGCTCACAGATTGCC 
CGGAACTCCAGTCrCrGCTTTTTGTGCTGTTTCTGGTTGT^ 

30 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCT 
TCCTCACTAACTTAGCCrTTGTGGATTTGTGCTATACATCAAATG^ 
GACTAATATCGTATCTGAGAAGACCATTTCCTTTGCTGGTTGCTTTAC^ 
TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGT 
GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG 

35 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCrTCCG 
CCTGACCTTCTGTAGATCCAATGTCATCAACCACITCTACTGTGCrGACCCGCCGCTCATTA 
AGCirrCTTGTTCTGATACrrATGTCAAAGAGCATGCCATGTTCATATCTGCTGGCTTCA^ 
CTCTCCAGCTCCCrCACCATCGTCITGGTGTCCTATGCCm'CATTC^ 
GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 

40 TGTCACCCrGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGATAAGACT 
GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGT^ 

TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 



45 AOLFR19 sequences: 

METKNYSSSTSGFILLGI^SNPKLQKPLFAIFLIMYLLTAVGNVLnLArYSDPRmTPM^^ 
SFMDICFITVIWKMLVNFLSETKnSYVGCLIQMYFFMAFGNTDSYLIASM^ 
YDVVMKPWHCLIJVlLLGSCSISHLHSLFRVLLMSRI^FCASHnKHFFCDTQP 
MVVMTETLAVIVrPFLCTIFSYLQnVTVLRIPSAAGKWI^ 

50 PLSl^S\nV[KGRVATVMYTVVTPMLNPFIYSIjam)MKRGLKKLI^^ (SEQ ID NO: 37) 



ATGGAGACAAAGAATTATAGCAGCAGCACCTCAGGCTTCATCCrCCTGGGCCTCTCTTCCA 
ACCCTAAGCTGCAGAAACCTCTCTTTGCCATCTTCCTCATCATGTACCTACrCACT 
GGGAATGTGCrCATCATCCTGGCCATCrACTCTGACCCCAGGCTCCACACCCCrATGTACT 
55 TTTTTCTCAGCAACTrGTCTrTCATGGATATCTGCrTCACAACAGTCATAGTGCCT^ 

CrGGTGAATTTTCrATCAGAGACAAAGATTATCTCnTATGTGGGCTGCCTGATCCAGATGT 
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AClTCTTCATGGCATTTGGGAACACrrGACAGCTACCTGCTGGCCTCTATGGCCATCGACCG 
GCTGGTGGCCATCTGCAACCCCTTACACTATGATGTGGTTATGAAACCATGGCATTGCCTA 
CTCATGCTATTGGGTTCTTGCAGCATCrCCCACCTACATTCCCTGTTCCGCGTGCrrACT^ 
GTCTCGCnTGTCTTTCTGTGCCTCTCACATCATTAAGCACTTTTTCTGTGACACC^ 
5 TGCrAAAGCTCTCCTGCTCrGACACATCCTCCAGCCAGATGGTGGTGATGACTGAGACCTT 
AGCTGTCATTGTGACCCCCrrCCTGTGTACCATCITCTCCTACCrGCAAATCATCGTCACTG 
TGCTCAGAATCCCCTCTGCAGCCGGGAAGTGGAAGGCCrrCTCTACCTGTGGCTCCCACCT 
CACTGTAGTGGTCCTGTTCTATGGGAGTGTCATCrATGTCTATTrTAGGCCTCTGTCCATGT 
ACTCAGTGATGAAGGGCCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGA 
1 0 ACCCITTCATCrACAGCCTGAGGAACAAAGATATGAAA(^GGGGTTTGAAGAAATT^ 
ACAGAATTTACTCATAQ (SEQ ID NO: 38) 



AOLFR20 sequences; 

MVEE>fflTlVIK]SmPILTGFTDHPEIJCTLLFVVFFAIYLr^ 
1 5 lALVDSCCACAITPKMIJENFFSEGKiaSLYECAVQFYFLCTVETADCFLI^ 
LQYHIMMSKXLaQlVriTGAFIAGNmSMIHVGLVF^ 

INELVLFIFSGSVQVFnGSVLISYLmLTIFRMKSKEGRAKAFSTCASHFSSVSUnfGSIFFLYIR^ 
NLLEEGGl>roiPAAIIJETnA^LLNPFIYSIJO^KEVISVLRK^ (SEQ ID NO: 39) 



20 ATGGTTGAAGAAAATCATACCATGAAA(^TGAGTTTATCCTCACAGGATTTACAGATCACC 
CTGAGCrGAAGACTCTGCTGTTTGTGGTGTTCITTGCCATCrATCT 

GAATATTAGTTTGGTGGCACTGATATITACACACTGTCGGCTTCACACACCAATGTACATC 

TTTCTGGGAAATCTGGCTCriTGTGGATTCTTGCTGTGCCrGTGCTATTACC^ 

AGAGAACTTCTTTTCTGAGGGCAAAAGGATTTCCCTCTATGAATGTGCAGTACAGTT^ 

25 TTTCTTTGCACTGTGGAAACrGCAGACTGCTTTCnTCTGGCAGCAGTGGCC^^ 

ATGTGGCCATCTGCAACCCACTGCAGTACCACATCATGATGTCCAAGAAACTCTGCATTCA 
GATGACCACAGGCGCCirCATAGCTGGAAATCTGCATTCCATGATTCATGTAGGGCTTGTA 
TTTAGGTTAGTTTTCTGTGGATTGAATCACATCAACCACTTTTACTGTGATACTCrrCC^ 
GTATAGACTCTCCTGTGTTGACCCTTTCATCAATGAACTGGTTCTATTCATCTTCTC^ 

30 CAGTTCAAGTCirrACCATAGGTAGTGTCnTAATATCTTATCrCTATATTCTTCr^ 

TTCAGAATGAAATCCAAGGAGGGAAGGGCCAAAGCCTTTrCTACTTGTGCATCCCACTm 
CATCAGTTTCATTATTCTATGGATCTATTTTTTTCCrATACATTAGACCAAAT^ 
GAAGGAGGTAATGATATACCAGCTGCTATTTTATTTACAATAGTAGTTCCCITACT^^ 
CITTCATTTATAGTCTGAGAAACAAGGAAGTAATAAGTGTCTTAAGAAAAATTCT^^ 

35 AATAAAATCTCAAGGAAGTGTGAACAAATGA (SEQ ID NO: 40) 



AOLFR21 sequences: 

MEPRKNVTDFVLIXJFTQNPKEQKVLFVnvnnLLFYILT^ 

TProilYSSSISPRLISDLFFGlWSISFQSFMAQLFffiHLFGGSEWLLLVMAYDRYVAiaO'LH^ 
40 IMRQWCVT.LLWSWGGFLQSWQI^nYGLPFCGPNVIDHFFCDMYPLLKIACTDTH^ 
WANGGI^CITAFLLLLISYGVIIJiSLKKI^QKGRQKAHSTCSSffiTVVW 
TFSroKSVSVFiT-VITPMLNPLIYTLRNSEMTSAMKKL (SEQ ID NO: 41) 



ATGGAGCCAAGGAAAAATGTGACTGACITTGTCCTCTTGGGCTTCACACAGAATCCAAAG 
45 GAGCAGAAAGTACTTTTTGTTATGTrCITGCTCTTCrACAT^ 

GCTCATTGTAGTGACCGTAACTGTCAGTGAGACCCTGGGCTCACCAATGTCCrrCTTTCTT 
GCrGGCTTAACATTTATAGATATCATTTATTCTTCATCCATTTCCCCCAGATTGATTTCAGA 
(nTGTTCTTrGGGAATAATTCCATATCCTTCCAATCITrCATG^ 

ACCmTTGGTGGGTCAGAGGTCnTrCTCCTGTTGGTGATGGCCTATGACCGCTATGTGGC 
50 CATCTGTAAGCCCITGCATTATTTGGTTATCATGAGACAATGGGTGTGTGTTTTGCTGCT 
GTAGTGTCCTGGGTTGGAGGATTTCTGCAATCAGTATTTCAACTTAGCATTATTTATGGGC 
TCCCATTCTGTGGCCCCAATGTCATTGATCATTTTTTCTGTGACATGTATCCCTrATTGAAA 
CTGGCCTGCACTGACACCCATGTTATTGGCCTCTTAGTGGTGGCCAATGGAGGACTGTCTT 
GCACTATTGCGTTTCTGCTCTTACrCATCTCnTATGGTGTCATCCTGCACTCTCTAAAGA^ 
55 CTTAGTCAGAAAGGGAGGCAAAAAGCCCACTCAACCTGCAGTTCCCACATCACTGTGGTTG 
T<nTCTTClTrGTTCCTTGTATTTTTATGTGTGCTAGACCT 
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AAATCAGTGAGTGTGTTTTATACAGTCATAACCCCAATGCTGAACCCCITAATCTACACTC 
TGAGAAATTCTGAGATGACAAGTGCTATGAAGAAGCTTTAG (SEQ ID NO: 42) 



AOLFR22 sequences: 
5 MEOCXNlSOTEFVLLGFSQDPGVXKAmTivlFLLTYXXTW 

I^SFmAAYSTTISPKLIVGLFCDKKTISFQGCMGQLFIDHFFGGAEVFLLVVMACDRW 
HYLTIMNRQVCFLLLVXXMIGGFVHSAFQIVVYSLPFCGPXVIV^ 
GLTVVVNSGAICMVIFNLLUSYGVII^SLKTYSQEKRGKAI^TCSSGSTW^ 
VSNFPTDKIMTVFYTirrmil^SPLIYTLRNSEMRNAIE (SEQ ID NO: 

10 43) 



ATGAGACA2^NNNAACAATATNACAGAATTTGTCCTCCTGGGCTTTTCTCAGGATCCT 

TGNNNAAAGCATTATTTGTCATGTTrrTACTCACATACNNNNNNACAGTGGTGGGGAAC^ 

GCTCATTGTNGTGGATATTATTGCCAGCCCnTNNTTGGGTTCCCCAATGTATT^ 

1 5 CCTGCCTGTCATTTATAGATGCTGCATATTCCACTACCATTTCTCCCAAGTTAATTGTAGGC 
TTATTCTGTGATAAAAAGACTATTTCCTTCCAAGGTrGCATGGGCCAGCTATTTATAGACC 
ATTTCITTGGTGGGGCTGAGGTCTTCCTTCrGGTGGTGATGGCCTGTGATCGarATGTC 
CATCTGTAAGCCACTGCACTATTTGACCATCATGAATCGACAGGTTTGCITCCTTCrGT^ 
T^WTNNCCATGATTGGAGGTTTTGTACATTCTGCGTTTCAAATTGTTGTGTAC^ 

20 TTCTGTGGTCCa^ATGTCATTGTTCATTTCAGTTGTGACATGCACCCATTACTGGAACTGGC 
ATGCACTGACACXrrACTITATAGGCCrCACTGTTGTTGTCAATAGTGGAGCAATCTGTATG 
GTCATTTTCAACCITCTGTTAATCTCCTATGGAGTCATCCTAAGCTCCCTTAAAAC^ 
TCAGGAAAAGAGGGGTAAAGCCrTGTCTACCTGCAGCTCCGGCAGTACCGTTGTTGTCCTC 
TTTTTTGTACCCTGTATTTTCATATATGTTAGACCTGTTTCAAAC^ 

25 CATGACTGTGTTTTATACCATTATCACACACATGCTGAGTCCTTTAATATATACGTTGAGA 
AATTCAGAGATGAGAAATGCTATAGAAAAACrcm'GGGTAAAAAGTTAACrATATTTATT^ 
TAGGAGGAGTGTCCGTCCTCATGTAG (SEQ ID NO: 44) 



AOLER23 sequences: 

3 0 MAKI^TRVTEFILMGFMDHPKLEn'LFL\^SF5nLVTLLGNVGMIMLIQVDVK^ 
HLSLLDACTfrSVriTQILATLATGKTVISYGHCAAQFFLFTICAGTEaEaXAVMAW 
LLYTVAMNPRLCWSLWGAYVCQVSGAILRTTCTFTLSFCKDNQINFFFCDLPPLLKLACSDTA 
l^miFFGNFVTIANASVILISYLLnKTILKVKSSGGRAKTFSTCASHrrAVALFFGALIF 
GSGKSLEEDKWSVFYrVVIPMLNPLry^SLRNKI>VKDAFRKVASRLQVSLSM (SEQ ID NO: 45) 

35 

ATGGCCAAGAATAATCTCACCAGAGTAACCGAATTCATTCrCATGGGCTTTATGGACCACC 
CCAAATTGGAGATTCCCCTCITrcrGGTGTTTCTGAGTTTCTACCrAGTCACCC^ 
AATGTGGGGATGATTATGTTAATCCAAGTAGATGTCAAACTCTACACCCCAATGTACITCT 
TCCTGAGCCACCTCTCCCTGCTGGATGCCTGTTACACCTCAGTCATCACCCCTCAGATCCTA 

40 GCCACATTGGCCACAGGCAAAACGGTCATCTCCTACGGCCACrGTGCTGCCCAGTTCTTT^ 
TATTCACCATCTGTGCAGGCACAGAGTGCTTrCTGCTGGCAGTGATGGCCTATGATCGCTA 
TGCTGCCATTCGCAACCCACTGCTCTATACCGTGGCCATGAATCCCAGGCTCTGCTGGAGC 
CTGGTGGTAGGAGCCTATGTCTGTGGGGTGTCAGGAGCCATCCTGCGTACCACTTGCACCT 
TCACCCTCTCCITCTGTAAGGACAATCAAATAAACTTCrTCrTCTGTG 

45 CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATCATCTTCTTTGGCAATT 
TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCrCATCATCAAGACCATT 
TTGAAAGTGAAGTCrrCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCTCACATCA 
CTGCTGTGGCCCTTTTCTTTGGAGCCCTTATCTTCATGTATCTGCAAAGTGGCTCA 
TCrCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 

50 CrCTGATCrACAGCTTAAGAAACAAAGATGTAAAAGACGCCITCAGAAAGGTCGCT 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



AOLFR25 sequences: 

METGNLTWSDFWLGLSQTRELQRFLFIMFLFVYITTWGNILinTW 
55 lAVLDLCTSSVTAPKMLVDLI^EKXTISYQGCMGQIFFFHFLGGAMVFFLSVMAro 

RYWVMNTQLWGLWATWGGFVHSIVQLALMLPLPFCGPNILDNFif-CDWQVLRLAC^ 
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SLLEFl^SNSGLLDVYWFLLLMSYLFILVMLRSHPGEARKECAASTC^^ 
ARPFTPFPMDKLVSIGHTVMTPMLNPMIYTLBNQDM (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATCAGACmTGTCTTCCTGGGGCTCrCGCAGACTC 
5 GGGAGCrCCAGCGTTTCCTGTTTCTAATGTTCCrGTTTGTCTACATCACCACTGT^ 

AACATCCnTATCATCATCACAGTGACCTCTGATTCCCAGCTCCACACACCCATGTACTTTCT 
GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCrCTTCAGTCACTGCTCCCAAAATGCT 
TGGACCrCCrCTCTGAGAAGAAAACCATCTCnTACCAGGGCTGCATGGGTCAGATCITC^ 
CTTCCACTTTTTGGGAGGTGCCATGGTCTTCTTCCTCTCAGTGATGGCCT^ 

1 0 TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 
GGTGGTAGCCACCTGGGTGGGAGGCirrGTCCACTCTATTGTCCAGCTGGCTCTGATGCTC 
CCACTGCCCTTCTGTGGCCCCAACAITTTGGATAACTTCTACTGTGATGTTCCCCAAGTACT 
GAGACTTGCCTGCACTGACACCTCACrGCTGGAGTTCCTCAAGATCTCCAACAGTGGGCTG 
CrGGATGTCGTCTGGTTCITCCTCCTCCrGATGTCCTACTTATTCATCCTGGTGAT^ 

1 5 GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 
GGTTTCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCITCACTCCATrCCCT 
TGGACAAGCTTGTGTCCATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATGATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA(SEQlDNO;48) 

20 

AOLFR26 sequences: 

MAAKNSSVTEFII^GLTHQPGLRIPIin?LFLGFYTVTWGNLGLril.IGLNSH^ 
LroPCFSTTITTKMLMSFVSRKMISFrGCMTQLFFFCJTWSESF^ 
VTMSCQVCLLIXLGAYGMGFAGAMAHTGSIM^^:TFCADNLVM^FMCDIIi> 
25 ELVVFIWAVDVGMPIVTVnSYALII^SIIJmSSTEGRSKAFS 

LSILPLEQGKVSSLFraiWVLWLrySLIUslKDVKVALMlTLGRKIFS (SEQ ID NO: 49) 



ATGGCAGCCAAAAACTCrTCTGTGACAGAGTTTATCCrCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCrcnTCnTCCTGTTTCTGGGTTTCTACACGGTC 

30 CCTGGGCITGATAACCCTGATTGGGCTGAACTCTCACCTGCACACTCCCATGTACTTC^ 
TTTTTAACCTCTcmTAATAGATTTCTGTTTCTCCACTACCATCACrC^^ 
AGTTTTGTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGACTCAGCTCT^ 
CTGCrTCITrGTCGTCrcrGAGTCCTTCATCCrGTCAGCGATGG,CGTATGACCGCT 
CCATCTGTAACCCACrGTTGTACACAGTCACCATGTCrTGCCAGGTGTGTTTGCTCCTT^ 

35 TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATCCTrCCTCTCC^ 
GCrcrCCTGCAACAGCrCTTACATGAATGAGCTGGTGGTCrTrATTGTGGTGGCTGT^ 
GTTGGAATGCCCATTGTCACTGTCTITATTTCTTATGCCCTCATCCTCTCCAGCATTCT^^ 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTA 

40 GTTrCTCTTTTCTTTGGTTCTGGTGCTTTCATGTATCTCAAACCCC^ 

GAGCAAGGGAAAGTGTCCrCCCrGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA . 
TCTATAGCTTGAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACTTTGGGCAGAAAAA 
TCTTTTCTTAA (SEQ ID NO: 50) 



45 AOLFR27 sequences: 

MPSQNYSnSEFNLFGFSAFPQHLLPILFLLYIiMFXFrLLGNLLIMATIWmHRLHT^ 

SVSEn.FTVATTPRMLADLLSTHHSITFVACANQMFFSFMFGFTHSFLLLVMGYDRYVAICm'LR 

YNVIMSPRDCAHLVACTWAGGSVMGMMVTTrVFHLTF 

SSVmGVMLVCVT-ALIGCLFLnLSYWIVAAILjaPSAEGRHKTFS 
50 LKPKGLHSlVn^SDAIMATTYTVFTPFI^PIIFSLRNKELKNAINKNFYI^ (SEQ ID NO: 

51) 



ATGCCTAGTCAGAACTATAGCATCATATCTGAATTTAACCTCTTTGGCTTCTCAGCCT^ 
CCAGCACCTCCTGCCCATCITGTTCCTGCTGTACCTCCTGATGTTCCTGTTCACATTGCTGG 
55 GCAACCTTCrCATCATGGCCACAATCTGGATTGAACACAGACTCCACACACCCATGTACCT 
CTTCTTGTGCACCCTCTCCGTCrCTGAGATTCTGTTCACTGTTGCCATCACCCCTCGCATGC 
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TGGCTGATCrGCnrrCCACCCATCATTCCATCACCITrGTGGCTTGTGCCAACCAGATG^ 
TTCTCCITCATGTTTGGCrTCACTCACTCCTTCCTTCTCCT 

TGTGGCCATCTGCCACCCACTGCGTTACAATGTGCTCATGAGCCCCCGTGACTGTGCCCAT 
CnTGTGGCCrGTACCTGGGCTGGTGGCTCAGTCATGGGGATGATGGTGACAACGATAGTTT 
5 TCCACCTCACTTTCTGTGGGTCTAATGTGATCCACCATTTTTTCTGTCATGTGCT^ 

TGAAGTTGGCCTGTGAAAACAAGACATCATCTGTCATCATGGGTGTGATGCTGGTGTGTGT 
CACAGCCCTGATAGGCTGTTTATTCO'CATCATCCTCrCCTATGTCITCATTGTGGCT 
TCTTGAGGATTCCCTCTGCCGAAGGCCGGCACAAGACATTTTCTACGTGTGTATCCCACCT 
CACTGTGGTGGTCACGCACTATAGTTTTGCCTCCnTTATCTACCrCAAGCCCA^ 
1 0 ATTCTATGTACAGTGACGCCTTGATGGCCACCACCTATACTGTCITCACCCCCITCC^ 
CCAATCATTTTCAGCCTAAGGAACAAGGAGCTGAAGAATGCCATAAATAAAAACnTI^ 
GAAAATTCTGTCCTCCAAGTTCCTGA (SEQ ID NO: 52) 



AOLFR28 sequences: 

1 5 MPMnroVTEFTLLGLTCRQELQVLFFVWIA\mviITLLGMGMm.ISISPQLQSPMW 
ADVCTSSlSrVTPKMLEhnLI^ETKTISYVGCLVQCYFFIAVVHVEVYILA\^^ 
YGSKl^RWCVIU.lSVXYXYGFSVSLICTLWTYGLYFCGNFEINHFYCADPPLIQI^^ 
ITMIVIAGIMTYSI^VVLISYTLIWAVLRMRSADGRK^ 

ia>TEESVEQGKNrV^AVFYTTVIPMLNPMIYSLRlSn^ (SEQ ID NO: 53) 

20 

ATGCCrAATTTCACGGATGTGACAGAATTTACrCTCCTGGGGCTGACCTGTCGTCAGGAGC 
TACAGGTTCTCITTTTTGTGGTGTTCCrAGCGGTTTACATGATCACTCT 
GGTATGATCATTTTGATTAGCATCAGTCCTCAGCTTCAGAGTCCCATGTACTTTTTCCTG^^ 
TCATCTGTCrTTTGCGGACGTGTGCTTCTCCTCCAACGTTACCCCCAAAATGCTGGA/^ 

25 TATTATCAGAGACAAAAACCATTTCCTATGTGGGATGCnTGGTGCAGTGCrACrTT^ 

TGCCGTTGTCCACGTGGAGGTCTATATCCTGGCTGTGATGGCCTTTGACAGGTACATGGCC 
GGCTGCAANCCTCTGCirrATGGCAGTAAAATGTCTAGGACTGTGTGTGTTCGGCTCATCT 
CTGTGNNNTATGNNTATGGATTCTCTGTCAGCCTAATATGCACACTATGGACTTATGGCTT 
ATACTTCTGTGGAAACTTTGAAATCAATCACTrCTATTGTGCAGATCCCCCT 

30 TTGCCTGTGGGAGAGTGCACATCAAAGAAATCACAATGATTGTTATTGCTGGAATTAACTT 
CACATATTCCCrcrCGGTGGTCCTCATCTCCTACACTCrCATTGTAGTAGCrGTGCTACGCA 
TGCGCTCTGCCGATGGCAGGAGGAAGGCGTTCTCCACCTGTGGGTCCCACTTGACGGCTGT 
TrCTATGTTTTATGGGACCCCCATCTTCATGTATCTCAGQAGACCCACTGAGGAATCCGTA 
GAGCAGGGCAAAATGGTGGCrGTGTTTTACACCACAGTAATTCCTATGTTGAATCCCATGA 

35 TCTACAGTCTGAGAAATAAGGATGTAAAAGAAGCAGTCAACAAAGCAATCACCAAGACAT 
ATGTGAGGCAGTAA (SEQ ID NO: 54) 



AOLFR29 sequences: 

MMSFAPNASHSPWLLLGFSRANISYTLLFFLFLATi^TTILGNWLVLLISWDSRLHSPM^ 
40 GLSVTOMGLSTVTLPQLLAHLVSHYPTIPAARCLAQFFFFYAFGVTDTLVIAVMALDRl^ 
PUTi^ALVMNHQRCACLLALSWWSILHTMLRVGLVLPLCWTGDAGGNVNIJ'HFFm 
ASCSDIHSNEIAIFFEGGFLMLGPCALr*nLSYVRIGAAIIJU.PSAAGRRRAVSTCGSHL™ 
YGTIICVYFQPPFQNSQYQDMVASVlVmrArrPIAJSIPFWSLHN^ 
(SEQ ID NO: 55) 

45 

ATGATGAGCrTTGCCCCTAATGCTTCACACTCTCCGGTTTTTl^ 
AGCTAACATCTCCTACACTCTCCTCTTCTTCCTGTTCCTGGCTATTTACCT 
TGGGGAATGTGACACTGGTGCTGCTCATCTCCTGGGACrrCCAGACTGCACTCACCCATGTA 
TTATCTGCTTCGTGGCCTCTCTGTGATAGACATGGGGCTATCCACAGTTACACTGCCCCAG 

50 TTGCrGGCCCATTTGGTCrCrCATTACCCAACCATTCCTGCTGCCCGCTGCTTGGCTCAGT^ 
CrrTTTCITCTATGCATTTGGGGTTACAGATACACTTGTCATTGCrGTCATC^ 
GCTATGTGGCCATCTGTGACCCCCTGCACTATGCTTTGGTAATGAATCACCAACGGTGTGC 
CTGCTTACTAGCCITGAGCTGGGTGGTGTCCATACTGCACACCATGTTGCGTGTGGGACTC 
GTCCTGCCTCTTTGCTGGACTGGGGATGCTGGGGGCAACGTTAACCTTCCTCACTTC^^ 

55 TGACCACCGGCCACTTCTGCGAGCCTCTTGTTCTGACATACATTCTAATGAGCTGGCCATA 
TTCTTTGAGGGTGGCITCCTrATGCTGGGCCCCTGTGCCCrCATTGTACrc^^ 
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AATTGGGGCCGCTATTCTACGTTTGCCITCAGCTGCTGGTCGCCGCCGAGCAGTCrCCA^^ 
TGTGGATCCCACCrCACCATGGTrGGTTTCCrCTACGGCACCATCATTTGTGTCTACTTCCA 
GCCTCCCTTCCAGAACTCTCAGTATCAGGACATGGTGGCTTCAGTAATGTATACTGCCATT 
ACACCirrGGCCAACCCATTTGTGTATAGCCTCCACAATAAGGATGTCAAGGGTGCACTCT 
5 GCAGGCTGCTTGAATGGGTGAAGGTAGACCCCTGA (SEQ ID NO: 56) 



AOLFR30 sequences: 

MGFl^PMHPCRPPTQRIlMAAGOTSTVraFILKGLlXRADLQLP^^ 
LICLNSQLHTPMYYIT:;S>n:^mDI£ri'SSVITPKMLVNWSEK^ 
1 0 YMLTVMAYDRYVXXCHPLLYNIIMSHHTCLLLVA VWAIG^^ 
FCaDIIJLMKI^CSSTYDVEMTVITSAGFtOTVTSLTVI.VSYTFI^ 
AAVGMFYGSTAFMYIJCPSTISSLTQENVASVFYTTVIPMLNPLIYSU««J^ 
LF (SEQ ID NO: 57) 



1 5 ATGGGGTTCTTGTCrCCCATGCATCCCTGCAGGCCTCCCACCCAGAGGAGAATGGCTGCAG 
GAAATCACTCTACAGTGACAGAGTTCATTCTCAAGGGTTTAACGAAGAGAGCAGACCTCC 
AGCTCCCCCTCXTTCTCCrCITCCTCGGGATCTACTTGGTCACCATC^ 
ATGATCACTCTAATXTGTCTGAACrCrCAGCTGCACACCCCCATGTACT 
TCTGTCACTCATGGATCTCTGCTACTCCTCCGTCATTACCCCTAAGATGCTGGTGAACTTTG 

20 TGTCAGAGAAAAACATCAXCTCCTACGCAGGGTGCATGTCACAGCTCTACITCrTCCTTGT 
TTTTGTCATrGCrGAGTGTTACATGCTGACAGTGATGGCCrACGACCGCTATGTTGNCNTC 
TGCCACCCTTTGCTITACAACATCATTATGTCTCATCACACCTGCCTGCrGCrGG 
GGTCTACGCCATCGGACTCATTGGCTCCACAATAGAAACTGGCCrCATGTTAAAACTGCCC 
TATTGTGAGCACCTCATCAGTCACTACTTCTGTGACATCCTCCCTCTCATGAAGCTGTCCTG 

25 CTCrAGCACCTATGATGTTGAGATGACAGTCTTCTTTTCGGCTGGATTCAACATCATAGTC 
ACGAGCITAACAGTTCTTGTTTCnTACACCTTCATTCTCTCCAGCATCCTCGGCATCAG 
CACAGAGGGGAGATCCAAAGCCITCAGCACCTGCAGCTCCCACCTTGCAGCCGTGGGAAT 
GTTCTATGGATCAACTGCATTCATGTACTTAAAACCCTCCACAATCAGTTCCTTGACCCAG 
GAGAATGTGGCCrCTGTGTTCTACACCACGGTAATCCCCATGTTGAATCCCCTAATCTACA 

30 GCCTGAGGAACAAGGAAGTAAAGGCTGCCGTGCAGAAAACGCTGAGGGGTAAACTGTTTT 
GA (SEQ ID NO: 58) 



AOLFfiSl sequences: 

MGTGNDTTVVEFII.mi5EDTTVCAIIJFLWLGIYVVTLMGMSIIVLIR^ 
3 5 AFVDIGYSSS VTPVMLMSFLRKETSLPVAGCVAQIX:S VVTFGTAECTLLAAMAYDRYVAICSP 
LLYSTavlSPGVCnLVGMSYLGGCVNAWITIGCI.LIOLSFCGPNKVNHFFaDySPLLKI^ 
ITEIIPAISSGSWATVCVIAISYIYILimKMHSTKGRHKAFSTCTSI^ 
KSSYSTDQNKWSVFYrVVIPMIJ^Ln?'SLRNKEIKGALKRELRIKr^ (SEQ ID NO: 59) 



40 ATGGGGACTGGAAATGACACCACTGTGGTAGAGTTTACTCTrTTGGGGTTATCTGAGGATA 
CTACAGTTTGTGCTATTTTATTTCTTGTGTTTCTAGGAATTTATGT^ 

AATATCAGCATAATTGTATTGATCAGAAGAAGTCATCATCTTCATACACCCATGTACATTT 
TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACrCCTCATCAGTCACACCTGTCATGCTC 
ATGAGCTTCCTAAGGAAAGAAACCTCrerCCCTGTTGCTGGTTGTGTGGCCCAG^ 

45 CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATCATCT 
TAGTGGGCATGTCCrACCTGGGTGGATGTGTGAATGCTTGGACATTCATTGGCTGCTTATT 
AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCTGTGACTATTCACCAC^ 
TGAAGCTTGCTrGTTCCCATGATTTTACTTTTGAAATAATTCCAGCTATCT 

50 ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCrCCACCTGCACCTCCCACCTCACT 
GCAGTCACTCTGTTCTATGGGACCATTACCITCATTTATGTGATGCCCAAGTCCAGCTACTC 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 

55 AAAATATTTTCTTGA (SEQ ID NO: 60) 
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AOLFR32 sequences: 

MNSmDGNHTALTGFmLGLTDDPILR\aLFMII]JSGNLSIIE.IRISSQIJ^ 
AYSSSVTPhMLVNH^VEW^SYLGCAIQLGSAAFFATVECVLLAA^ 
MSTQVSVQLLLVVYIAGFLIAVSYTTSFifFLLFCGPNQVNHFFC»FAPIXELSCSDISVST\^^ 
5 SSGSnWWCVIAVCYIYILITILmRSTEGHHKAFSTCT^ 

DQNKWSVLYTVVIPMLNPLn^SLR2^IKGAIJCRELVRKir^ (SEQ ID 

NO: 61) 



ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCTTAA 
1 0 CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTATCTGGTAATCTCAGCATA 
ATTATTCITATCAGAATTTCTTCTCAGCTCCATCATCCTATGTATTTCTTTCT 
GGCTTTTGCTGACATGGCCTATTCATCTTCTGTCACACCCAACATGCrTGTAAAC^ 
TGGAGAGAAATACAGTCTCCTACCm'GGATGTGCCATCCAGCTTGGTTCAGCGGCTTTCTT 
TGCAACAGTCGAATGCGTCCTTCTGGCTGCCATGGCCTATGACCGCITTGTGGCAATTTGC 
1 5 AGTCCACTGCTITATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACTCTTAGTAG 
TTrACATAGCTGGTTTTCTCATTGCTGTCTCCTATACrACTTCCI^ 
GTGGACCAAATCAAGTCAATCATTTTTTCTGTGATTTCGCTCCCTTACT^ 
TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCTTCTGGATCCATCATTGTGGTCAC 
TGTGTGTGTCATAGCCGTCrGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCrCCA 
20 CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACITCCCACCTCACTGTGGTTACCCT 

CTATGGGACCATTACCTTCATTTATGTGATGCCCAATTTTAGCTACTCAACTGACCAGAAC 
AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACITTCTC 
ATGATGCTTGTTATTrTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 

25 

AOLFR34 sequences: 

MLEGVEHLLLLLLLTDVNSKELQSGNQTSVSHFILVGLHHPPQLGAPIJ?IAJETLVTn.LT^ 
Lip.TVLVDIRLHRPMCLFLCHI^FLDMTISCAr^KMIAGFLLGSRnSFGGCVI^ 
ECFLYTL]VL\YDia'IAICKPLHYATIMTHRVaSfSIALGTWLGGTIHSLFQTC^ 
30 DYIFCDlPAMLRLACADTAINELVTFADIGFIALTCFMm.TS^^ 

CAAHLTVVrV^YYWCITrYLia>CSQEPLDGWAVFn[VrrPLLNSir^ 
HKEVQPH (SEQ ID NO: 63) 



ATGTTAGAGGGTGTTGAGCATCTCCrrTCTGCTACTrcrTTTGACAGATGTGAACAGC^ 

35 AACTGCAAAGTGGAAACCAGACrTCTGTGTCTCACTTCATTTTGGTGGGCCTGCAC^ 
ACCACAGCTGGGAGCGCCACTCTTCTTAGCTTTCCTTGTCATCTATCTCCTCACTGT^ 
GAAATGGGCTCATCATCCrCACTGTCTTAGTGGACATeCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCTCTCCTTCTTGGACATGACCATTTCTrGTGCrATTGTCCCCAAGATG^ 
TGGCTGGCTTTCTCTTGGGTAGTAGGATTATCTCCmTGGGGGCTGTGTAATCCAACTAT^ 

40 TCTTTCCATTTCCrGGGCTGTACTGAGTGCTrCCnTrACACACTCATGGC^ 

CCTTGCCATTTGTAAGCCCrrACACTATGCTACCATCATGACCCACAGAGTCrGTAACrCCC 
TGGCTTTAGGCACCTGGCrGGGAGGGACTATCCATTCACTTTTCCAAACAAGT^^ 
CCGGCTGCCCrTCrGTGGCCCCAATCGGGTCGACTACATCTTCTGTGACATTCCTGCCATGC 
TGCGTCTAGCCTGCGCCGATACGGCCATCAACGAGCTGGTCACCTTTGCAGACATTGGCTT 

45 CCTGGCCCTCACCTGCTTCATGCTCATCCTCACITCCTATGGCTATATTGTAGCTGCCATCC 
TGCGAATTCCGTCAGCAGATGGGCGCCGCAATGCCTTCTCCACTTGTGCTGCCCACCTCAC 
TGTTGTCATTGTTTACTATGTGCCCTGCACCTrCATTTACCTGCGGCCTTGTTCACAGGAGC 
CCCTGGATGGGGTGGTAGCTGTCrTTTACACrrGTCATCACTCCCnTGCnTAACT 
TACACACTGTGCAACAAAGAAATGAAGGCAGCATTACAGAGGCTAGGGGGCCACAAGGAA 

50 GTGCAGCCTCACrGA(SEQIDNO:64) 



AOLFR35 sequences: 

NIEPLTSIRTEVSEFFLKGFSGWALEHLLFPLCSAMYLVrLLGNTAIMAVSVLDIHm 
NI^TLDICYTPTFWIMLVHLLSSRKTISFAVCAIQMCLSLSTGSTECLLLAITAYDRYLAICQPL 
55 RYHVLMSHIU.CVLIMGAAWVLCLLKSVTElvrVISMia.PFCGHHWSHFTCKILA 

SVSEDFLLAGSILLLPWLAFICLSYLLILATE:jlWSAARCCKAFST(XAHLAVVLLFYGTn^ 
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LKPKSKEAHISDEVFI^YAMVTTMLNFriYSLRJ^VKEAARKW (SEQ ID NO: 

65) 



ATGGAGCCGCrCAACAGAACAGAGGTGTCCGAGrrCTTTCTGAAAGGATTTTCTGGCTACC 
5 CAGCCCTGGAGCATCTGCTCTTCCCrCTGTGCrCAGCCATGTACCTGGTGACCCTCCTGGG 
GAACACAGCCATCATGGCGGTGAGCGTGCTAGATATCCACCTGCACACGCCCGTGTACTTC 
TTCCTGGGCAACCTCTCTACCCTGGACATCTGCTACACGCCCACCTTTGTGCCTCTGATGCT 
GGTCCACCrCCTGTCATCCCGGAAGACCATCrCCTTTGCTGTCTGTGCCATCCAGATGTGTC 
TGAGCCTGTCCACGGGCTCCACGGAGTGCCTGCTACTGGCCATCACGGCCTATGACCGCTA 

1 0 CCTGGCCATCTGCCAGCCACTCAGGTACCACGTGCTCATGAGCCACCGGCTCTGCGTGCTG 
CTGATGGGAGCTGCCTGGGTCCrcrGCCTCCTCAAGTCGGTGACTGAGATGGTCATCrcCA 
TGAGGCTGCCCTTCTGTGGCCACCACGTGGTCAGTCACTrCACCTGCAAGATCCTGGCAGT 
GCrGAAGCTGGCATGCGGCAACACGTCGGTCAGCGAAGACTTCCTGCTGGCGGGCTCCAT 
CCrGCTGCTGCCTGTACCCCTGGCATTCATCrGCCTGTCCTACTTGCT 

1 5 TCCTGAGGGTGCCCrCGGCCGCCAGGTGCTGCAAAGCCITCTCCACCTGCT^ 

GGCTGTAGTGCTGCTTTTCTACGGCACCATCATCTrCATGTACTTGAAGCCCAAGAGTAAG 
GAAGCCCACATCTCTGATGAGGTCTTCACAGTCCTCTATGCCATGQTCACGACCATGCTGA 
ACCCCACCATCTACAGCCTGAGGAACAAGGAGGTGAAGGAGGCCGCCAGGAAGGTGTGGG 
GCAGGAGTCGGGCCTCCAGGTGA (SEQ ID NO: 66) 

20 

AOL.FR36 sequences: 

MYLVTVIJRNLIJSILAVSSDSHPHTPMYFFI^NLCWADIGFT^ 
CLTQMSFLVLFACrVDMFLTVMAYDOFVAICRPLHYPVrVWHLC^ 
WIVLQFTFFKNVEISNFVCEPSQLLKLASYDSVINSIFIYFDNTMFGFmSGILLSYYK^ 
25 SSDGKYKAFSACGCHLAWCLFi^GTGIGVYLTSAVAPPmNGlVrVASVMYAVVW 

OlNKDIQSALWRVCmrsmSHDLFHPFSCVVEKGQPHSIPTSANP^ (SEQ ID NO: 67) 



ATGTATCrGGTCACGGTGCTGAGGAACCrGCTCAGCATCCTGGCTGTCAGCTCTGACTCCC 
ACCCCCACACACCCATGTACTTCirCCTCTCCAACCTGTGCTGGGCTGACATCGGTrrCACC 
30 TTGGCCACGGTTCCCAAAATGATTGTGGACATGGGGTCGCATAGCAAAGTCATCTCTTATG 
GGGGCTGCCTGACACAGATGTCrTTCTTGGTACITITTGCATGTATAGTAGACATG^ 
GACTGTGATGGCTTATGACTGCirrGTAGCCATCTGTCGCCCTCTGCACrACCCAGTCATC 
GTGAATCCTCACCTCTGTGTCnTCITCGTTTTGGTGTCCTT^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCITCTTCAAGAATGTGGAAATCrCTAAT^ 
35 TTGTCTGTGAGCCATCTCAACTrCTCAAGCTrGCCTClTATGACAGCGTCATCAATAGCATA 
TTCATATATTTTGATAATACTATGTTTGGTTTTCTTCCCATTTCAGGGA 
TATAAAATTGTCCCCTCCATTCTAAGGATTTCATCATCAGATGGGAAGTACAAAGCCITCT 
CAGCCTGTGGCTGTCACCTGGCAGTTGTTTGCITATTTTATGGAACAGGCATTGGCGTGTA 
CCTGACnTCAGCTGTGGCACCACCCCTCAGGAATGGTATGGTGGCGTCAGTGATGTACGCT 
40 GTGGTCACCCCCATGCTGAACCCirrCATCTACAGCCTGAGAAACAGGGACATTCAAAGTG 
CCCrGTGGAGGGTGTGCAACAAAACAGTCGAATCrCATGATCTGTTCCATCCTTTTT(^ 
TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQ ID NO: 68) 



45 AOLBI137 sequences: 

MEKANETSPVMGFVLLRLSAHPELEKTITVLILLMYLVn.LGNGVLILVT^ 
NI^FLDICFITSSVPLVLDSFLTPQETISFSACAVQMAI^FAMAGTECLLLSMMAFDRYVAICM^ 
LRYSVIMSKAAYMPMAASSWMGGAASVVHTSLMQLPFCGDNVIlSmnrCEI^ 
IbmSMEVTmTFLGWVLFISFSYWnTTILRIPSAEGRKKVFSTCSA^ 

50 OKSKDSMGADKEDLSDKXn>LFYGVVTPMLNPIIYSLIUm)VKAAVRRLLRPKG^^ (SEQ DD 
NO: 69) 



ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCTCTGCCC 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 
55 GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 
TTCITCCTAGGGAACCTCTCCTTCCrGGACATCTGCTTCACTACCrCCT 
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CCTGGACAGCTTTTTGACrCCCCAGGAAACCATCTCCrTCrCAGCCTGTGCTGTGCAG 
GCACTCTCCTTrGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTrGATC 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCTGCCAGCrCCTGGGCTATTGGTGGTGCrGCTTCCGTGGTACACACATCCTTG 
5 GCAATTCAGCTGCCCTTCTGTGGAGACAATGTCATCAACCACITCACCrGTGAGATTCTGG 
CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTTCTCCTATGTCrrTCATCATCAC^ 
CCATCCTGAGGATCCCCrCAGCTGAGGGGAGGAAAAAGGTCTTCrCCACCTGCTCTGCCCA 
CCTCACCGTGGTGATCGTCTTCTACGGGACCITATTCnTCATGTATGGGAAGCCTAAGTCT 
1 0 AAGGACTCCATGGGAGC AGACAAAGAGGATCTTTCAGACAAACTCATCCCCCnTTTCTATG 
GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 



AOLFR38 sequences: 

1 5 MYLVTVLRWiIILAVSSDSHLHlPMCm.SNlXWADIGFrSAMWKMIVD^^ 

LTQMSI^VLFACIEDMLLTVMAYDRFVAICHPIJnTVIMNPHLGWLVLVSFFI^LLDSQ 
lAOIX^FTFFTGWErSNFVCDPSQLimACSDSVINSIFrYIJDS 

SDRKSKAPSTCGSH]JVWCXFYGTGIGVYLTSAVSPPPIWGWASVMYAVVTPMI^ 
NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 71) 

20 

ATGTACCTGGTCACGGTGCrGAGGAACCTGCTCATCATCCrGGCrGTCAGCTCrGACTCCC 
ACCTCCACACCCCCATGTGCTTCirCCrCTCCAACCTGTGCTGGGCTGACATCGGT^ 
TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCrGACACAQATGTCITrCTTTGTCCTT^ 
25 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCTTGGTGTCITCTTAGTTTTGGTGTCCITT^ 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCITCrTCAAGAATGTGGAAATCTCCAATT 

TTGTCTGTGACCCATCTCAACITCTCAACCITGCCTGTTCTGACAGTGTCATCj^ 

TTCATATATTTAGATAGTATTATGTTTGGTTTTCTTCCCATTTCAGGGATCCT^ 

3 0 GCTAACAATGTCCCCrCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAGCCTTCT 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCATT^^ 
CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTITCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 

35 CCATCCITITrCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGIYTVTWGNLSMISniULmQLHW 
I^FLDFCi'SSVITPKMLSGFLCRDRSISYSGCMIQLFFFCVCVISECYMIAAmaJRW 
40 LmVTMSFRVCSLLVAAWSVGFTDAVfflGGCILRLSFCGSNnKHYFCDlVPLIKI^CSSTY^ 
LIFVIGGFNMVATSLTmSYAFILTSILRmSKKGRCKAFSTCSSHLTAVmFYGSLMSM^ 
SSSLTQEKVSSWYTTVIIJVILNPLIYSLRNNEVRNALMKLLRRKISLSPG (SEQ ID NO: 73) 



ATGGGTGTAAAAAACCATTCCACAGTGACTGAGTTTCnTCTTTCAGGATTAACTGAACAAG 
45 CAGAGCTTCAGCTGCCCCTCTTCTGCCrCTTCTTAGGAATTTACACAGTTACTGTGGTGGG 
AAACCTCAGCATGATCTCAATTATTAGGCTGAATCGTCAACTTCATACCCCCATGTACTAT 
TTCCTGAGTAGTTTGTCTTTTTTAGATTTCrGCTATrCTTCT 

ATCAGGGTTTTTATGCAGAGATAGATCCATCTCCTATTCTGGATGCATGATTCAGCTGITIT 
TTTTCTGTGTTTGTGTTATTTCTGAATGCTACATGCrGGCAGCCATGGCCTGCGAT^ 
50 GTGGCCATCTGCAGCCCACTGCTCTACAGGGTCATCATGTCCCCTAGGGTCTGTTCTCTGC 
TGGTGGCTGCTGTCTTCrCAGTAGGTTTCACTGATGCrGTGATCCATGGAGGTTGTATACT 
CAGGTTGTCTTTCTGTGGATCAAACATCATTAAACATTATTTCTGTGACATTGTCCCTC^ 
TTAAACTCTCCTGCTCCAGCACTTATATTGATGAGCITITGATTT^ 

AACATGGTGGCCACAAGCCTAACAATCATTATTTCATATGCTTTTATCCTCACCAGCATCCT 
55 GCGCATCCACTCTAAAAAGGGCAGGTGCAAAGCGTTTAGCACCTGTAGCTCCCACCTGACA 
GCTGTTCITATGTTTTATGGGTCTCTGATGTGCATGTATCTCAAACCTGCriTCTAGCAG^ 



-99- 



BNSDOCID: <WO 0168805A2 I 



wo 01/68805 



PCT/USOl/07771 



ACTCACCCAGGAGAAAGTATCCTCAGTATTTTATACCACTGTGATTCTCATGTTGAATCCC 
TTGATATATAGTCTGAGGAACAATGAAGTAAGAAATGCTCTGATGAAACTTTTAAGAAGA 
AAAATATCTTTATCTCCAGGATAA (SEQ ID NO: 74) 



5 AOLFR40 sequences: 

MSNATLLTAFILTGIJ'HAPGLDAPLFGIFLVVYVLTVl.GNLLILLVIRVDSHL 
FTOMWFSTVTWKMLMTLVSPSGRTISI^CVAQLYIT^ 

RYTNMMTGRSCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTS 
ANEMVIFVMGLVASGCFVLIVI^YVSIVCSIIiaRTSEGRHR^ 
1 0 RPGSRDALHGWAWYTTLTPUWVVYTLRNKEVKKALLKLK^ (SEQ ID NO: 

75) 



ATGTCCAACGCCACCCTACTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCCCTCTTTGGAATCITCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 

1 5 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCrCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCrrCATTGACATGTGGTTCrCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTrGGTGTCCCCAAGaKX:AGGACTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTA 
TCCACnTCCTGGGGAGCACCGAGTGTTTCCrCTACACAGTCATGTCCTATGATCGCrACCT 
GGCCATCAGTTACCCGCrCAGGTACACCAACATGATGACTGGGCGCTCGTGTGCCCTCCTG 

20 GCCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACTTTCC 
ATTTGCCCTACTGTGGACCCAACCAGATCCAGCACrACTTCrGTGACGCACCGCCCATCCr 
GAAACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCrTTGTGAATATTGGGCTA 
GTGGCCTCGGGCTGCTTrGTCCrGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
GCGGATCCGCACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 

25 GTGGTCCrTTGCTTCTTTGGCCCTGGTCrrTTTCATTTACCTGA<^ 

CTTGCATGGGGTTGTGGCCGTITTCrrACACCACGCTGACTCCTCrrT^ 
ACACCCTGAGAAACAAGGAGGTAAAGAAAGCTCTGTTGAAGCTGAAAAATGGGTCAGTAT 
TTGCTCAGGGTGAATAG(SEQ ID NO: 76) 



30 AOLFR41 sequences: 

MNPENWTQ\rrSFVLLGFPSSHLIQFLWLGLMVTYrVTATGKLLIIVI^Wro 
FSFLELLLVTVVVPKMLVVILTGDHTISFVSCnQSYLYFFLGTTDFFLLAVMSLDRYI^C^ 
YETLMNGHVCSQLVLASWLAGFLWVLCTTVLMASLPFCGPNGroHFFRDSWPLLRI^C^^ 
LLKLVAF^^STLVLLGSLALTSVSyACILATVLRAPTAAERR^^ 

3 5 imSEAQSKLLNKGASVI^CirrPLLNPFIFTLRl^KVQQALREALGWPRLTAVMKLRV^^ 
(SEQ ED NO: 77) 



ATGAACCCTGAAAACTGGACTCAGGTAACAAGCirrGTCCrTCTGGGTTTCCC^^ 
ACCTCATACAGTTCCrGGTGTTCCrGGGGTTAATGGTGACCTACATTGTAACAGCCACAGG 
40 CAAGCTGCTAATTATTGTGCTCAGCrrGGATAGACCAACGCCrGCACATACAGATGTACTTC 
TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACTGTTGTGGTTCCCAAGATGCT 
TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACrTCTTTCTAGGCACCACTGACTTCTTCCrcrTGGCCG^^ 

CTGGCAATCrGCCGACCACrCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
45 TAGTGCTGGCCTCCTGGCrAGCTGGATTCCTCTGGGTCCTTTGCCCCACTGTCCTCATGGCC 
AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCA<^CTTTCGTGACAGTTGGCCCr^ 
CAGGCTTrCTTGTGGGGACACCCACCTGCTGAAACTGGTGGCTITCATGCrCT 
GTGTTACTGGGCrCACTGGCrcrGACCTCAGTTTCCTATGCCTGCATTCITGC^ 
CAGGGCCCCTACAGCTGCn'GAGCGAAGGAAAGCGTrTTCCACTTGCGCCTCGCATCTTACA 
50 GTGGTGGTCATCATCTATGGCAGTTCCATCITTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCnrCACTCrCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO: 
78) 

55 
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AOLFR42 sequences: 

MNPANBSQVAGFVLLGI£QVWBLItFVFFTVFSAVYFMI^rV'Gm^ 

Gl^SFLDFCYSSITAPRMLVDLI^GNPTISFGGCLTQLFFFHFIGGIKIFLLTVMAYDRY^ 
HYTLIMNQWCALLMAASWVGGFmSlYQIALTIQLPFCGPDKIJDNFi'CDWQLB^^ 
5 LELLMVSNNGLVTLMCFLVLLGSYTALLVMIJRSHSREGRSKALSTCASHIAVVTLIFWCIYW 
TRPFRTFPMDKAVSVLYTrVTPMLl>nPAnnrLimKEVIMA^ 
(SEQIDNO:79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCrCAGGTTT 
1 0 GGGAGCTTCGGTTTGTITrCTTCACTGTTTTCrCTGCTGTGTAT^^ 

AACCTTCTTATTGTGGTCATAGTGACCTCCGACCCACACCTGCACACAACCATGTATTTTCT 
CTTGGGCAATCTTTCTTTCCTGGACITTTGCTACTCTTC^ 

TTGACITGCTCTCAGGCAACCCrACCATTTCCTTTGGTGGATGCCTGACTCAACr^ 
TTCCACTTCATTGGAGGCATCAAGAT(nTCCTGCTGACTGTCATGGCGTATGACCGCTACA 

1 5 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACTGTCTGTGCACrCCTT 
ATGGCAGCCTCCTGGGTGGGGGGCTTCATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACTTTTATTGTGATGTGCCrrCAGCTGAT 
CAAATTGGCCTGCACAGATACCTTTGTCTTAGAGCTTTTAATGGTGTCTAACAATGGCCT 
GTGACCCTGATGTGTTITCTGGTGCITCrGGGATCGTACACAGCACTGCrAGTCATGCrCC 

20 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCITTGTGCCTTGCATCTACGTCTATACAAGGCCTTT^ 
TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCrGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ED NO: 80) 

25 

AOLFR43 sequences: 

MQKPQLLWHATSNGNLVHAAYFLLVGIPGLGPTIHFWLAFPLCFMYAI^TLGN^ 
RRLHEPMYLFrAMLSTroLVl^SITMPKMASIJfmGIQEffiFNICIJ^.Q]^^ 
MAFDIOrVAICHPLRHASVLTGCIVAKIGI^ALTRGFWFFPLPFILKWI^YC^ 
3 0 DIMKLSCTDTRVNVVYGLFnr^ VMGVDSLFIGFSYILILWAVLELSSRI^^ 
LWYVPLIGLSVVHRLGGPTSLIJiVVMANTYLLLPPVVNPLWGAKT^ 
(SEQ ID NO: 81) 



ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 

3 5 CAGCATACTTCCTITrGGTGGGTATCCCTGGCCTGGGGCCTACCATACACTITTGG^ 

TTCCCACTGTGTITrATGTATGCCTTGGCCACCCTGGGTAACCrGACCATTGTCCTCATCAT 
TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTTCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCnTrTCCTGATGGGCATCCA 
GGAGATOTAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGTG 

40 GAGTCAGCTGTCCTGCTGGCCATGGCTITrGACCGCITTGTGGCCATTTGCCACCC^ 

GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCTGACCAG 
GGGGTTTGTATTCnrCITCCCACTGCCCTTCATCCTCAAGTGGTTGTCCTACrGCCAAACAC 
ATACTGTCACACACrCCTTCTGTCTGCACCAAGATATTATGAAGCTGTCCTGTACTGACAC 
CAGGGTCAATGTGGTTTATGGACTCTTCATCATCCTCTCAGTCATGGGTGTGGACTCTCTCT 

45 TCATTGGCTTCTCATATATCCTCATCCTGTGGGCTGTTTTGGAGCTGTCCTCTCGGAGGGCA 
GCACTCAAGGCTTTCAACACCTGCATCTCCCACCTCTGTGCTGTTCTGGTCrTCTATGTACC 
CCTCATTGGGCTCTCGGTGGTGCATAGGCTGGGTGGTCCCACCTCCCTCCTCCATGTGGTT 
ATGGCTAATACCTACTTGCTGCTACCACCTGTAGTCAACCCCCTTGTCTATGGAGCCAAGA 
CCAAAGAGATCTGTTCAAGGGTCCTCTGTATGTTCTCACAAGGTGGCAAGTGA (SEQ ID 

50 NO: 82) 



AOLFR44 sequences: 

MSSO^FTHATFVLIGIPGLEKAHFWGFPLLSlVrYWAMFGNCI^^ 
MIAATOLALSTSTWKlLALFWFDSmSFEACLTQMFFIHALSAIESmLAMAF 
5 5 lOIAAVLNNT WAQIGIVAVVRGSLFFFPLPLLnCRLAFCHSNVLSHSYCVHQDVMKlAY^ 
NVVYGLTAILLVMGVDVMFISLSYFLIIRTVLQLPSKSERAKAJ?GT(JVSfflGV\^ 
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VVHRFGNSLHPIVRVVMGDIYIILPPVINPIIYGAKTKQIRTRVLAMF^ 
(SEQIDNO: 83) 



ATGAGTTaTTGCAACITCACACATGCCACCTITGTGCITATTGGTATCCCAGGATTAGAG^ 
5 AAGCCCATTTCTGGGTTGGCITCCCCCTCCnTrCCATGTATGTAGTGGCAATGTT^ 

TGCATCGTGGTCTTCATCGTAAGGACGGAACGCAGCCTGCACGCTCCGATGTACCTCTTTC 
TCTGCATGCITGCAGCCATTGACCrGGCCTTATCCACATCCACCATGCCTAAGATCCTTGCC 
CnTTTCTGGTTTGATTCCCGAGAGATTAGCTTTGAGGCCTGTCTTACCC^ 
TCATGCCCTCrCAGCCATTGAATCCACCATCCTGCTGGCCATGGCCTTTGACCGTTATGTGG 

1 0 CCATCTGCCACCCACTGCGCCATGCTGCAGTGCTCAACAATACAGTAACAGCCCAGATTGG 
CATCGTGGCrGTGGTCCGCGGATCCCTCTTTTTTTTCCCACTGCCTCTGCT 
TGGCCTTCTGCCACTCCAATGTCCTCrCGCACTCCTATTGTGTCCACCAGGATGTAATGAA 
GTTGGCCrATGCAGACACITrGCa:AATGTGGTATATGGTCTTACTGCCATTCTGCTGGTC 
ATGGGCGTGGACGTAATGTTCATCTCCITGTCCTATTTTCTGATAATACGAACGGTTCT 

1 5 AACTGCCnTCCAAGTCAGAGCGGGCCAAGGCCTTTGGAACCTGTGTGTCACACATTGGTGT 
GGTACTCGCCTTCTATGTGCCACITATTGGCCTCTCAGTGGTACACCGCITrGGAAAC^ 
CTTCATCCCATTGTGCGTGTTGTCATGGGTGACATCTACCTGCTGCTGCCTCCTGTCATCAA 
TCCCATCATCTATGGTGCCAAAACCAAACAGATCAGAACACGGGTGCTGGCTATGTTCAAG 
ATCAGCTGTGACAAGGACTTGCAGGCTGTGGGAGGCAAGTGA (SEQ ID NO: 84) 

20 

AOLFR45 sequences: 

MLPSNrrSTHPAWLLVGIPGLEHLHAWISIPFCTAYTLALLGN(mxraQADAAIJ^ 
MLATroLVr^STTLPKMLAIFWEEa^QEIhM'ACLVQMFFmSFS^ 
nrmVLTGSLrmGMAAVARAVTLMTPLPFIXRRJF^ 
25 SF>0<nYGl\VAMFSVVLDLIJfVILSYWILQAVLQIASQEARYKAIfGTCV 

SVMHRVARHAAPRVHILLAIFVXLFPPMVNPIIYGVKTKQIREYVLSIJ (SEQ ED NO: 

85) 



TGGAAACAAGAGGTAATCITTGCAGGTGGGATAGCACAGGTTGAACrCTAATCATATATA 

30 CTGTAGAAGGTATATATAGAAGGTGAAGAAGCCCrGTAAAAATTGACAAGGAGATTTCCA 
GGAGCCATGCITCCCTCTAATATCACCTCAACACATCCAGCTGTCTTTTTGTTGGTAGGAAT 
TCCrGGTTrGGAACACCTGCATGCCTGGATCrCCATCCCCTTCTGCTTTGCTTATACT 
CCCTGCTAGGCAACTGTACCCTTCTCTTCATTATCCAGGCTGATGCAGCCCTCCATGAACCC 
ATGTACCTCirrCTGGCCATGTTGGCAACCATTGACITGGTTCTTTC^ 

35 CAAAATGCTTGCCATATTCTGGTTCAGGGATCAGGAGATCAACri'ClTrGCCTGTCTGGTC 
CAGATGTTCITCCITCACTCCTTCTCCATCATGGAGTCAGCAGTGCTGCrGGCCATGGCCTT 
TGACCGCTATGTGGCCATCTGCAAGCCATTGCACTACACGACGGTCCTGACTGGGTCCCTC 
ATCACCAAGATTGGCATGGCTGCTGTGGCCCGGGCTGTGACACTAATGACrCCACTCCCCT 
TCCTGCTCAGACGCTTCCACTACTGCCGAGGCCCAGTGATTGCCCATTGCTACTGTGAACA 

40 CATGGCTGTGGTAAGGCTGGCGTGTGGGGACACTAGCITCAACAATATCTATGGCATTGCT 
GTGGCCATGTTTAGTGTGGTGTTGGACCTGCTCTTTGTTATCCTGTCnTATGTCTTCATCCT 
TCAGGCAGTTCTCCAGCITGCCTCrCAGGAGGCCCGCTACAAAGCATTTGGGACATGTGTG 
TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCTTCAGTCATGCACCG 
TGTAGCCCGCCATGCTGCCCCTCGTGTCCACATACTCCTTGCTATTTTCTATCTCCTTl^ 

45 CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCrCITTTTTTATCC^ 
AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCTCACAGATCTACGA 
GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 

50 TTGTCATAGACrCATCACATGGCTAAGGAAGACAAACCTCrCAAAGTGGTATTGTAATCTG 
GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 

55 MNIKHCGWHMIHTWLMREDDDSDFKNnGQIQGLSGNPHSTTSRMYFLCFCrSLL^^ 

SRLDCKLYMASPNNDSTAPVSEFLLICFPNFQSWQHWLSLPLSLLFLLAMGANTTLLITIQLEAS 
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lhqplyyli^llslldivix:ltvipkvlaifwfdijrsisfpacflqmfim^ 

YDRYVAiaEIPLRYPSnTDQFVARAVVFVIARNAFVSIJ>WM15ARLRYCAGim3^ 
KLSCDDIXmQLYQFVAGWTLLGSDLILmSYSFILKVVIJMKAEGAVAKAI^TCGSHFILILFFS 
TVLLVLVrmiJ^RKiaPPDWlLLNILHHLIPPALNPIW (SEQ ID NO: 

5 87) 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 

GATGACAGTGATTTTAAAAACTTTATTGGACAGATACAGGGCCTCAGTGGAAACCCACACT 

CTACTACGTCTAGAATGTACTTITrATGTTTCTGTACTrCTCTAC^^ 

1 0 TGGGTCrCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACrCC ACr^ 
CAGTCTCTGAATTCCTCCrCATCTGCITCCCCAACTTCCAGAGCrGGCAGCACT^^ 
CTGCCCCrCAGCCTTCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTGATCACCAT 
CCAGCTGGAGGCCTCTCTGCACCAGCCCCTGTACTACCrGCrCAGCCTCCrCTCCCTGCT 
ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCCTGGCCATCTTCrGGTTTGACCT 

1 5 TCGATCAGCirCCCAGCCTGCrrCCrCCAGATGTTCATCATGAACAGTTTTITGAC^ 

GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 
TACCCGTCTATCATCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGTTATAGCCCGGA 
ATGCCTTTGTTTCTCITCCTGTTCCCATGCTTTCrGCCAGG 

ATAATCAAGAACTGCATCTGCAGTAACCTGTCTGTQTCCAAACrCTClTGTGATGAC^ 
20 (nrrCAATCAGCTCTACCAGTITGTGGCAGGCTGGACTCTGTTGGGCrCTGATCr^ 
ATTGTTATCTCCTATTcmTrATATTGAAAGTTGTGCnTAGGATCAAGGCCGAGG^ 
GGCCAAGGCCTTGAGCACGTGTGGTTCCCACTTCATCCrCATCCTCITCTTCAGCACAGTCC 
TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTC^ACATCCTGCACC^CCTC^TTCCCCCAGCTCTGAACCCC^ 
25 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 

MSASNTIXTHPTAFLLVGIPGLEHLHIWISIPFCLAYTLALLGNCTLLLnQADAAmEPI^^ 
MLAAroLVLSSSALPKMLAIFWFRDREINFFACIAQMFFLHSFSIMESAVLLA]V^^ 
30 PIJIYTKVLTGSLITKIGMAAVARAVTLMTPLPFLLRCFHYCRGPVIAHC^CEHMAV^ 
TSFNNT^GIAVAMFIVVLDIJLiVIl^YIFILQAVLLLASQEARYKAFGTCrVSmGAI^^ 
SVMHRVARHAAPHVHILLANFYLLFPPMVNPIIYGVKmQIRESILGWPRKDM (SEQ ID NO: 
89) 



35 ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGCCTTCITGTTGGTGGGGATTCCAG 
GCCrGGA^CACCTGCACATCTGGATCrCCATCCCTTTCTGCTTAGCATATACACrGGC 
CrTGGAAACTGCACTCTCCTTCrCATCATCCAGGCrGATGCAGCCCrCCATGAACCCATGT 
ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCITrCCrC^ 
ATGCITGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTTTGCCTGTCTGG^ 

40 TGTTCTTCCrrCACTCCTTCTCCATCATGGAGTCAGCAGTGCrGCTGGCCATGGCCrri^ 
CGCTATGTGGCTATCrGCAAGCCACrGCACTACACCAAGGTCCrGACrGGGTCCCrC^ 
CCAAGATTGGCATGGCTGCrGTGGCCCGGGCTGTGACACTAATGACTCCACTCCCCTTCCT 
GCTGAGATGTTTCCACTACTGCCGAGGCCCAGTGATCGCTCACTGCTACTGTGAACACATG 
GCTGTGGTGAGGCTGGCGTGTGGGGACACTAGCTTCAACAATATCTATGGCATCGCTGTGG 

45 CCATGTTTATTGTGGTGTTGGACCTGCrCCTTGTTATCCTGTCTTATATCTTTA^ 

GCAGTTCTACTGCTTGCCTCTCAGGAGGCCCGCTACAAGGCATTTGGGACATGTGTCTCTC 
ATATAGGTGCCATCTTAGCCTTCTACACAACTGTGGTCATCTCTTCAGTCATGCACCGTGTA 
GCCCGCCATGCrGCCCCTCATGTCCACATCCrCCTTGCCAATTTCTATCTGCTCTTCCCACC 
CATGGTCAATCCCATAATCTATGGTGTCAAGACCAAGCAAATCCGTGAGAGCATCTTGGGA 

50 GTATTCCCAAGAAAGGATATGTAG (SEQ ID NO: 90) 



AOLFR48 sequences: 

MMVDPNGNESSATYFn.IGLPGLEEAQFWIAFPL(:SLYLIAVLGNLTnYIVRTEHSLHEP]^^ 
CMI^GroiLISTSSMPKMLAIFWFNSTTIQFDACLLQMFAIHSLSGMESTV^ 
55 PLRHATVLTLPRVTKIGVAAVVRGAAIMAPLPWIKQLPFCRSNII^HSYC^ 

R\TSrVWGLIVnSAIGLDSLLISFSYLLnXTVLGLTREAQAKAFGTCVSHVCAWIFYW^^^ 
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VimFSKIUU3SPLPVIlJ^Nr5fLLWPVLl^IVYGVKTKEIRQRI^^ (SEQ ID NO: 

91) 



ATGATGGTGGATCCCAATGGCAATGAATCCAGTGCTACATACTTCATCCTAATAGGCCTCC 
5 CTGGTTTAGAAGAGGCTCAGTTCTGGTTGGCCTTCCCATTGTGCTCCCTCTACCTTATT^ 
GTGCTAGGTAACITGACAATCATCrACATTGTGCGGACTGAGCACAGCCTGCATGAGCCCA 
TGTATATATTTCTTTGCATGCTTTCAGGCATTGACATCCTCATCTCCACCTCATCCATGCCC 
AAAATGCTGGCCATCTTCTGGTTCAATTCCACTACCATCCAGTTTGATGCTTGTCTGCTACA 
GATGTITGCCATCCACTCCrrATCTGGCATGGAATCCACAGTGCrGCTGGCCATGGCIT^ 

1 0 GACCGCTATGTGGCCATCTGTCACCCACTGCGCCATGCCACAGTACTTACGTTGCCTCGTG 
TCACCAAAATTGGTGTGGCTGCTGTGGTGCGGGGGGCTGCACTGATGGCACCCCITCCTGT 
CTTCATCAAGCAGCTGCCCTTCTGCCGCTCCAATATCCTTTCCCATTCCTACTGCCTACACC 
AAGATGTCATGAAGCTGGCCTGTGATGATATCCGGGTCAATGTCGTCTATGGCCTTATCGT 
CATCATCTCCGCCATTGGCCTGGACTCACTTCrCATCTCCTTCTCATATCTGCnTATTC^ 

1 5 AGACTGTGTTGGG<nTGACACGTGAAGCCCAGGCCAAGGCATTTGGCACTTGCGTCrCrCA 
TGTGTGTGCTGTGTTCATATTCrATGTACCTTTCATTGGATTGTCCATGGTGCATCGCTTTA 
GCAAGCGGCGTGACTCTCCGCTGCCCGTCATCTTGGCCAATATCTATCrGCTGGTTCCTCCT 
GTGCrCAACCCAATTGTCTATGGAGTGAAGACAAAGGAGATTCGACAGCGCATCCrrTCGA 
CTTTTCCATGTGGCCACACACGCTTCAGAGCCCTAG (SEQ ID NO: 92) 

20 

AOLFR49 sequences: 

lyn.TFHNVCSWSSFWLTGn»GLESIHVWI^IPFGSMYLVAWGNVTn^ 
LCaVdLAATOLVLSTSTIPKXLGIFWGACDIGLDACLGQMFLfflCFATVESGIT^^ 
NPLRHSMVLTyTWGIU:GLVSLLRGVLYIGPLPmiRIJlU>LYKTEIVISHSYCEH^ 
25 GDSRVNNWGI^IGFLVLILDSVAIAASYVMIFI^VMGIATPEARI^ 

lAVSSLXmO'GQCWPPVHTLLAM'YIXIPPILNPrvnf A WTKQHUBSL^^ (SEQ ID 

NO: 93) 

ATGCTCACTTTTCATAATGTCTGCTCAGTACCCAGCTCCTTCTGGCrCACT 
3 0 GCTGGAGTCCCTACACGTCTGGCTCTCCATCCCCTTTGGCTCCATGTACCTGGTGGCTGTG 
GTGGGGAATGTGACCATCCTGGCTGTGGTAAAGATAGAACGCAGCCTGCACCAGCCCATG 
TACTTTTTCTTGTGCATGTTGGCTGCCATTGACCTGGTTCrGTCT 

ACTTCTGGGAATCTTCTGGTTCGGTGCITGTGACATTGGCCTGGACGCCTGCrrTGGGCCA^ 
ATGTTCCTTATCCACTGCTTTGCCACrGTTGAGTCAGGCATCTTCCTTGCCATGC^^ 

3 5 TCGCTACGTGGCCATCTGCAACCCACTACGTCATAGCATGGTGCTCACTTATACAGTGGTG 
GGTCGTTTGGGGCTTGTTTCTCTCCTCCGGGGTGTTCTCTACATTGGACCTCTGCCTC^ 
GATCCGCCrGCGGCTGCCCCTTTATAAAACCCATGTTATCTCCCACTCCTACTGTGAGCAC 
ATGGCTGTAGTTGCCTTGACATGTGGCGACAGCAGGGTCAATAATGTCTATGGGCTGAGC 
ATCGGCTTTCTGGTGTTGATCCTGGACTCAGTGGCTATTGCTGCL^TCCTATG 

40 CAGGGCCGTGATGGGGTTAGCCACTCCTGAGGCTAGGCTTAAAACCCTGGGGACATGCGC 
TTCrCACCrCTGTGCCATCCTGATCTTTTATGTTCCCATTGCTGTTTC^ 
ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCCAACrrCTATCTCC^ 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCITCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 

45 

AOLFJR50 sequences: 

MNUDSFFSFLLKSLIMALSNSSWRLPQPSFFLVGIPGLEESQHWIALPLGILYL^ 
WMDPSmQSNmJ^SMLAAroLWASSTAPKAIAVLLVRAQEIGYTVCLIQMFFTHAFSSME 
GVLVAMALDRWAICHPLHHSTILHPGXaGmGMVVLVRGLIXLffFLILIJlKLIFCQ 
50 CEHMAVVKIACSETTVNRAYGLWALLWGLDVLAIGVSYAHILQAVLKWGNEA^ 
CGSHVCVILWYIPGMFSFLTHiafGHHWHHVHVLLAILYIU^WPAIJ^ 
(SEQ ID NO: 95) 



ATGAATTTGGATTCrTTTTTCTCirrCCTCCTCAAGTCAT^^ 
55 CAGCTGGAGGCrACCCCAGCCTTCrTTTITCCrGGTAGGAATTCCGGGTrTAGA^ 

CAGCACTGGATCGCACTGCCCCTGGGCATCCTTTACCTCCTTGCTCTAGTGGGCAATGTTA 
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CCATTCTCTTCATCATCTGGATGGACCCATCCTTGCACCAATCTATGTACCTCTTCCTGTCC 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACCCAAAGCCCTTGCAGTGC 
TCCTGGTTCGTGCCCAAGAGATTGGTTACACrGTCTGCCrGATCCAGATGTTCTTCACCCAT 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 
5 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCrCATCCCCITCCrCATTCTGTTGCGAAAACnT 
ATCTTCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 
TTGCCTGCrCAGAAACCACAGTCAATCGAGCTrATGGGCrGACTGTGGCCrTGC^ 
TGGGCTGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 
1 0 GTACCAGGAAATGAGGCCCGACTTAAGGCCnTrAGCACATGTGGCTCTCATGTTTGTG 
TCCrGGTCnTCTATATCCCGGGAATGTTOrCCITCCTCACTCACCGCri^ 
CCCCATCACGTCCATGTTCITCTGGCCATACrGTATCGCCTTGTGCCACCTGCACrCAATCC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 



15 AOLFR51 sequeoces: 

MCQQnJEODCILLIHHLCINRKKVSLVMLGPAYNHTMETPASFLLVGff 
YIIALLGNTIIVTAIWMDSTRHEPMYCFLCVLAAVDIVMASSVWK^ 
MFFVHLATAVKTGUJLTMAFDRYVMCKPUr^jnmJ^ 

HLPFCGSNVVVHSYCEHIALARIACADPWSSLYSLIGSSLMVGSDVAFIAASYILILKAWGLSS 
20 KTAQLKALSTCGSHVGVMALYYLPGMASIYAAWLGQDVWLHTQVLLADLYVnPATLOT 
GMRTKQLREMWSYLMHVIJFDHSNLGS (SEQ ID NO: 97) 



ATGTGTCAACAAATCTTACGGGATTGCATTCTTCTCATACATCATITGTGCATTAACAGGA 
AAAAAGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 

25 CTTCCTCCITGTGGGTATCCCAGGACTGCAATCITCACATCrT^ 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACrCGGCATGAGCCCATGTATTGCirrcrGTGTGTTCrGGCTGCTGTGGACAT^ 
TGGCCrCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 
CTTTAGTGCITGTTTCACTCAGATGTTTTTTGTCCACTTAGCCAC^ 

30 CTGCTGCTGACCATGGCrTTTGACCGCTATGTAGCCATCrGCAAGCCTCTACACT 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATGACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCITTCTGTGGCTCCAATGTGGTT 
GTCCACTCCrACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCnTATGGTGGGCTCTGATGTGGCCTTCATTGCT 

35 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACrrGCT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCITTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

40 CTGGGTTCATGA (SEQ ID NO: 98) 



AOLFR52 sequences: 

MLGPAYNHTMETPASFIXVGIPGLQSSHLWIAISLSAMYrrAIXGNTLIVTAI^^ 
CFLCVIAAVDIVMASSVWKMVSIFCSGDSSISFSACF^QMFFVHIATAVETGIXLT^^ 
45 AICKPLHYKRILTPQVMLGMSMAWIRAVTFMTPLSWMMNHLPFCGSNVW 

LACADPWSSLYSLIGSSLMVGSDVAFIAASmnJlAWDI^SKTAQLKAI^TCGSHVGVMALY 

YLPGMASrYAAWLGQDrVPim"QVLIADLYVIIPATLNPIIYGlVIRTKQL^ 

SNLGS (SEQ ID NO: 99) 



50 ATGCTGGGTCCAGCTTACAACCACACAATGGAAACCCCTGCCTCCTTCCTCCTTGTGGGTA 
TCCCAGGACTGCAATCTTCACATCTTTGGCTGGCTATCTCACTGAGTGCCATGTACATCAC 
AGCCCTGTTAGGAAACACCCnrCATCGTGACTGCAATCTGGATGGATTCCACTCGGCATGAG 
CCCATGTATTGCTTTCTGTGTGTTCTGGCTGCTGTGGACATTGTTATGGCCTCCTCCGTGGT 
ACCCAAGATGGTGAGCATCTTCTGCTCGGGAGACAGCTCCATCAGCTTTAGTGCITGTTrC 

5 5 ACrCAGATGTTTTTTGTCCACTTAGCCACAGCTGTGGAGACGGGGCTGCTGCTGACCATGG 
CTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGAGAATTCTCACGCCTCA 
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AGTGATGCTGGGAATGAGTATGGCCGTCACCATCAGAGCTGTCACATTCATGACTCCACTG 
AGTTGGATGATGAATCATCTACCTTTCTGTGGCTCCAATGTGGTTGTCCACTCCTACTGTAA 
GCACATAGCITTGGCCAGGTTAGCATGrGCTGACCCCGTGCCCAGCAGTCTCTACAGTCTG 
ATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCTGCCTCCT 
5 TCTCAGGGCAGTATTTGATCTCTCCTCAAAGACTGCTCAGTTGAAAGCATTAAGCACATQT 
GGCTCCCATGTGGGGGTTATGGCirrGTACTATCTACCTGGGATGGCATCCATCTATGCGG 
CCTGGTTGGGGCAGGATATAGTGCCCTTGCACACCCAAGTGCTGCTAGCTGACCTGTACGT 
GATCATCCCAGCCACTTTAAATCCCATCATCTATGGCATGAGGACCAAACAATTGCTGGAG 
GGAATATGGAGTTATCTGATGCACTTCCrCTTTGACCACTCCAACCTGGG^ 
10 ID NO: 100) 



AOLFR54 sequences: 

MSDSNI^DJfflLPDTFFLTGIPGLEAAHFWlAIPFCAMYLVALVGNAALILVm^ 
IJfLCLl^LTOLAI^STTWKMLAILWLHAGEISFGGCIAQMFCVHSIYALESSI]^^ 
1 5 la^IJlYTmNHAVIGMGFVGLFRS VAIVSPIOFLLRRLPYCGHRVMTH^ 

NITVNIVYGLWALLAMGIJDSILIAISYGFIIJEIAVFHU>SHDAQHKAI^TCGSffl 
SFLTHRFGHHEWKHVHIFrj^YVLWPVLNPILYGARTKEIRSRLI^ (SEQ ID 

NO: 101) 



20 ATGTCAGATTCCAACCTCAGTGATAACCATCTTCCAGACACCrT(nTCTTAACAGGGATCC 
CAGGGCTGGAGGCTGCCCACTTCTGGATTGCCATCCCITTCrGTGCCATGTA^ 
ACTGGTTGGAAATGCTGCCCrCATCCrGGTCATTGCCATGGACAATGCTCTTCATGCACCT 
ATGTACCrCTrCCTCTGCCITCTCrCACTCACAGACCTGGCTCTCAGTTCT 
CAAGATGCTGGCCATTTTGTGGCTCCATGCTGGTGAGATTTCCTTTGGTGGATGCCTGGCC 

25 CAGATGTTTTGTGTCCATTCTATCTATGCTCTGGAGTCCrrCGATTCTACITGCC^ 

TGATAGGTATGTGGCTATCTGTAACCCATTAAGGTATACAACCATTCTCAACCATGCTGTC 
ATAGGCAGAATTGGCTITGTTGGGCTATTCCGTAGTGTGGCTATTGTCTCCCCCTTCATC^ 
CTTGCTGAGGCGACTCCCCTACTGTGGTCACCGTGTCATGACACACACATACTGTGAGCAT 
ATGGGCATCGCCCGACTGGCCTGTGCCAACATCACTGTCAATATTGTCTATGGGCTAACTG 

30 TGGCTCTGCTGGCCATGGGACTGGATTCCATTCTCATTGCCATTTCCTATGGC^^ 

CATGCAGTCTTTCACCITCCATCTCATGATGCCCAGCACAAAGCrcrGAGTACCTGTGGCT 
CCCACATTGGCATCATCCTGGTTTTCTACATCCCTGCCTTCrTCTCCT^ 
TTTGGTCACX:ACGAAGTCCCCAAGCATGTGCACATCTTTCTGGCTAATCrCrATGTGCTGG 
TGCCTCCTGTACTCAATCCTATTCrCTATGGAGCTAGAACCAAGGAGATTCGGAGTCGACT 

35 TCrAAAACrGCTTCACCTGGGGAAGACTTCAATATGA (SEQ ID NO: 102) 



AOLFR57 sequences: 

MSFQVTYMFn.HWTMEKSNNSTLFILLGFSQNKNIB\a.CWIJfLFCrmi^ 
LfflQPMYFFLNYI^l;SDLCYTSTVTPKLMVDLLAERKTISYNNCMIQLFrTBafF^ 
40 AYDRYVAICKPLHYTrO^RQKO^TniVCCTGGFIHSASQFLLTIFWFCGPNEroHY^ 
KLACSNIHMIGLLVIANSGLIAL\nrFVVLLI^YWILYTIRAYSAERM 
• APALFmRPVTTFSEDKVFAiFYTIIAPMIWLrYrija^ 
(SEQ ID NO: 103) 



45 ATGTCATTTCAGGTGACTTATATGTTCTATCTACACTGGACCATGGAAAAAAGCAATAATA 
GCACTITGTTTATTCTCTTGGGGTTTTCCCAAAATAAGAACATTGAAGTCCT 
TTATTTTTGTTTTGCTACATTGCTATTTGGATGGGAAACTTACTCA 
GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCrCAATTACCTCTCACTCT 
TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 

50 CATTTCCTATAATAACTGTATGATACAACTCTTTACCACCCATTTTTTTGGAGGCATAGAGA 
TCTTCATTCrCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCTGCACTA 
CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 
TTTATACATTCTGCCAGTCAGTTTCITCrCACCATCTTTGTACCATTT^ 
GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAATTGGCCTGTTCTAATATACACA 

55 TGATAGGTCTCITAGTCATTGCTAATTCAGikTrrAATTGCTTTGGTGACAT^ 

TTGTTGTCrTATGTrTTTATATTGTATACCATCAGAGCATACrCTGCAGAGAGACGCAGCA 
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AAGCTCITGCCACITGTAGTTCTCATGTAATTGTTGTGGTCCTGTTTTT^ 
TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCCITI^^ 
CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAA(mTTCTGA(SEQ 
5 ID NO: 104) 



AOLFR58 sequences: 

MFS]SmEAL>nsiFALGCTbn.LMTMIPQmiJCQIFLCPNCI^ 

VLLGLSQNPNVQEIWVWLFVYIATVGGNMLIVVTII^SPALLVSPMYFFLGFI^FI^ 
1 0 TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGVEVIVLTAMAYDRWAlC3CPIJrV^SSIND^^ 
CGILMGVAWTGGLLHSMIQILFIPQLPFCGPNVINHFMCDLYPLLEIACTDTHIFGIMVV^ 
FICHOTSLLLVSYAVILLSLRTHSSEGRWKALSTCGSHIAVVIIJFFWCIFVYTRPPSAFSL^ 
AIFYIIIJ^m^IJYTFRr^VKQA2VlRRI\^^ (SEQ ID NO: 105) 



1 5 ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTGTTAA 
TGACrATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCTAATTGCAGACT 
CATGATCCCTGTTGGAGCTITCATCITITCCTTGGGAAACATGCAAAAC^ 
ACTGAGTTTGTCCTCCTGGGACirrCACAGAATCCAAATGTTCAGGAAATAGTATTTG^ 
TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCTC 

20 AGCAGCCCTGCTCITCrGGTGTCrCCTATGTACITCTTCTTGGG^ 

TGCGTGCTTCTCATCrGTCATCACCCCAAAGATGATTGTAGACTCCCrCTATGTGACAAAA 
ACCATCTCTTTTGAAGGCTGCATGATGCAGCTCriTrGCrGAACACT^ 

AGGTGATTGTCCrCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACrcm-CTATCATGAACAGGAGGCTCrGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

25 GGCCTCITGCATTCCATGATACAAATTCTTTITACT^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 
ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCTCCI^ 
TTGCTTGTCrCCTATGCTGTCATCnTGCTCrrCTCTGAGAACACACAGTTCT 
GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCriT^ 

3 0 TATTTGTATATACACGACCTCCATCrGCTTTTTCCCITGACAAAATGGCGGCAAm 
ATCATCTTAAATCCCITGCrCAATCCTTTGATTTACACn^ 

AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 



35 AOLFR59 sequences: 

MGDWNNSDAVEPIFILRGFPGLEYVHSWLSmFCIAYLVAFMGNVTn^VTWffiSSm 
SIIAVNDLGMSI^TIJTlVIlAXnLWLDAPEIQASACYAQLFFIHTFTFLESSVLIA^^ 
PXJETYPmTNSVIGKIGIACLIJLSLGVVLPTPLLLRHYHYCHGNAI^HAFC^ 
RTNSIYGLCVVIATLGVDSn'ILLSYVLILNTVLDIASREEQLKALNTCVSfflCV^ 

40 MVHRFGKHI^PIVHILMADIYLLLPPVLNPIVYSVRmQIRLGILHKF^ (SEQ ID NO: 
107) 



ATGGGAGACTGGAATAACAGTGATGCTGTGGAGCCCATATTTATCCTGAGGGGTTTTCCTG 
GACTGGAGTATGTTCATTCnT'GGCTCTCCATCCTCTTCrGTCrTGCATAT^ 

45 ATGGGTAATGTTACCATCCTGTCTGTCATTTGGATAGAATCCTCrCTCCATCAGCCCATGTA 
TTAC7ITTATTTCCATCTTAGCAGTGAATGACCTGGGGATGTCCCTGTCTACACTTCCCACCA 
TG<m"GCTGTGTTATGGTTGGATGCTCCAGAGATCCAGGCAAGTGCTTGCTATGCTCAGCT 
GTTCTTCATCCACACATTCACATTCXrrGGAGTCCrCAGTGTTGCTGGCCATGGCCTTTGACC 
GTTTTGTTGCrATCTGCCATCCACTGCACTACCCCACCATCCTCACCAACAGTGTAATTGGC 

50 AAAATTGGTTTGGCCrGTTTGCTACGAAGCTTGGGAGTTGTACTTCCCACACCTTTGCTACT 
GAGACACTATCACTACTGCCATGGCAATGCCCTCTCTCACGCCITCrGTTTGCACCAGGAT 
GTTCTAAGATTATCCTGTACAGATGCCAGGACCAACAGTATTTATGGGCrTTGTGTAGTCA 
TTGCCACACTAGGTGTGGATTCAATCTTCATACnTcmTCrTATGTTCTGATTC^ 
GTGCTGGATATTGCATCTCGTGAAGAGCAGCTAAAGGCACrCAACACATGTGTATCCCATA 

55 TCTGTGTGGTGCITATCITCTTTGTGCCAGTTATTGGGGTGTCAATGGTCCATCGCr^ 

AAGCATCTGTCTCCCATAGTCCACATCCrCATGGCAGACATCTACCTTCnTCTTCCCCCAGT 
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CCTTAACCCTATTGTCTATAGTGTCAGAACAAAGCAGATTCGTCTAGGAATTCTCCACAAG 
TTTGTCCTAAGGAGGAGGTTTTAA (SEQ ID NO: 108) 



AOLFR60 sequences: 
5 MFIJP^aDTQFHPSSI^.LLGIPGLETLHrWIGFPFCAVYMIALrG^^ 
MIATTOVGLSTATIPKMLGIFWIMJlGnFEACLTQMFFIHNFrL]^ 
PIXJYSAILTNKWSVIGLGVFVRALffVIPSILLiljaPFCGNHVTPHTYCEH^ 
IYGLCAI(::mVFDn"VIAi;SYVHIIx:AWRIJPTHEPI^^ 
FGIlI«rVPRYlHILIANLYVVWPMLM>VIYGWTKQIYKC^^ 
10 (SEQ ID NO: 109) 



ATGTTCCm-CCCAATGACACCCAGTTTCACCCCTCCTCCrrCCTGTTGCTGGGGATCCCAGG 

ACTAGAAACACTTCACATCTGGATCGGCirrCCCITCrGTGCTGTGTACATGAT^ 

ATAGGGAACTTCACTATTCTACTTGTGATCAAGACTGACAGCAGCCTACACCAGCCCATGT 

1 5 TCTACITCCTGGCCATGTTGGCCAa:ACTGATGTGGGTCTCTCAACAGCTACCATCCCTAA 
GATG(nTGGAATCTrCTGGATCAACCTCAGAGGGATCATCTTTGAAGCCTGCCTCACCCAG 
ATGTTTTTTATCCACAACrrCACACriTATGGAGTCAGCAGTCCrTGTGGC^^ 
ACAGCTATGTGGCCATCTGCAATCCACrCCAATATAGCGCCATCCTCACCAACAAGGTTGT 
TTCTGTGATTGGTCTTGGTGTGTTTGTGAGGGCITrAATTTTCGTC^ 

20 TTATATTGCGGTTGCCCTTCTGTGGGAATCATGTAATTCCCCACACCTACTGTGAGCACAT 
GGGTCTTGCTCATCTATCTTGTGCCAGCATCAAAATCAATATTATTTATGGTTTATGTGCCA 
TTTGTAATCTGGTGTTTGACATCACAGTCATTGCCCrCTCnTATGTGCATATTCT^ 
GTTTTCCGTCTTCCTACTCATGAGCCCCGACrCAAGTCCCTCAGCACATGTGGTrCACATGT 
GTGTGTAATCCTTGCCrTCTATACACCAGCCCTCTTTTCCTITATGACrCAT^^ 

25 GAAATGTGCCCCGCTATATCCATATACTCCTAGCCAATCrCTATGTTGTGGTGCCACCAAT 
GCTCAATCCTGTCATATATGGAGTCAGAACCAAGCAGATCTATAAATGTGTAAAGAAAAT 
ATTATTGCAGGAACAAGGAATGGAAAAGGAAGAGTACCTAATACATACGAGGTTCTGA 
(SEQ ID NO: 110) 



30 AOLFRdl sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHIWISm(:S]Sm.IAILG 

AMSDLGLSI^SLPTVLSZFLFNAPETSSSACFAQEFFffiGFSVLESSVLLIMSFDRFIAIHOT 
SILTTVRVAQIGrWSFKSMLLVLPFPFrmSLRYCKKNQI^HSYCLHQDVMKIACT^ 
GFFGAL(XMVDFILIAVSYTLIIJKTWGIASKKEEIX?yj^ 
3 5 HVSPLINVLMAN\a.LLWPLMKPIWCVkTKQIRVRWAKXC (SEQ ID NO: 1 1 1) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCITCTTGGTTGGGATGCCAG 

GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCITATTGCTATT 

CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGGGCCCATGT 

40 ACTATXTTCTTTCCATGTTGGCTATGTCAGACrrGGGTTTGTCr^ 

GTGTTAAGCATCITCCTGTTCAATGCCCCTGAAACITCTTCTAGTGCCTGC^ 
ATTCTrCATTCATGGATTCrCAGTACrGGAGTCCTCAGTCCTCCrGATCATGTCATTTGATA 
GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCrCCTGGTTCTTCCCnTCCC^^ 

45 TAAGAAGCITGAGATATTGCAAGAAAAACCAATTATCCCATrCCTACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCrATGGCTTTTTTGGAGCA 
CTCTGCCriTATGGTAGACTTTATTCTCATTGCTGTGTCITACACCCrGA 
ACCGGGAATTGCATCCAAAAAGGAGGAGCITAAGGCTCrCAATACriTGTGTTTCAC^ 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCGG 

50 GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCrCCTACTTGTACCTCCGCrrGA 
TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 
55 MFYHNKSffHPVTFFLIGn>GLEDFH]NfMSGPFCSVYLVALLGNATIIX\^ 

AILSTroLALSATSWR^^LGIFWFDAHEI^^^GACVAQMFLIHAF^GMEAEVLIJ^^ 
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APLHyATILTSLVLVGISMCIVIRPVLLTLPMVYLIYRIJ>FCQAHnAHSYCEH^ 
NGIYGLFWSFF\TLNLVLIGISYVmRAVFRIJ>SHDAQLKAI^TCGAHVGVICMfYIPSW 
HRFGHQIPGYIHmVANLYLIIPPSLNPrn!'GVlimQIRERVLYVFTKK (SEQ ID NO: 1 13) 



5 ATGTTTTATCACAACAAGAGCATATTTCACCCAGTCACATTTTTCCTCATTGGAATCCCAGG 
TCTGGAAGACTTCCACATGTGGATCTCCGGGCCTTTCTGCTCrGTTTACC^ 
TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACTTCCTGGCCATTCTTTCCACTATTGATITGGCCCn^ 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAGCTTGTGTGGCCCAGAT 
1 0 GTTTCTGATCCATGCCTTCACTGGCATGGAGGCTGAGGTCTTACrGGCTATGGC'l-rrrGAC 
CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTTTTACTTACACTTCCCATGGTCTATC^ 
TCTACCG(XTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTGTGAGCACATGGG 
CATTGCAAAATTGTCCTGTGGAAACATTCGTATCAATGGTATCTATGGGCTTTTTG^^ 
1 5 CTTTCTTTGTTCTGAACCTGGTGCTCATTGGCATCrCGTATGTTTACATTCTCC^ 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 
GAGTCATCTGTGTTTTCTATATCCCTTCAGTCTTCrCTTTCC^ 

CAAATACCAGGTTACATTCACATTCITGTTGCCAATCrCrATTTGATTATCCCACCCTCTCT 
CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 
20 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHrVVISIPICSMYLIAILGNGT]IJ?IIK 

AMSDLGI^I^SLPTVI^IFIJT^APEISSNAGFAQEFFmGFSVLESSVLLmSFDRFIAIHNPIJlY^ 
25 mXTVRVAQIGIVFSFKSMLLVLPFPFIXRNIJlYCKKNQLSHSYCLHQDVMKIACSDNI^ 
GFFGALCLMVDFILIAVSYTLIIXTVlXilASKICEQLKALNTCVSmCAVIIF^^ 
HVSPLINVLMAJWIiLWPLTNPIVYCVKTKQIRVRVVAKLCQRKI (SEQ ID NO: 115) 



ATGTCCATTATCAACACATCATATGTTGAAATCACCACCTTCITCTTGGTTGGGATGCCAG 
3 0 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTATCTTATTGCTATT 
CTAGGAAATGGCACCATTCirTTTATCATCAAGACAGAGCCCJrCCTTGCATGAGCCCATGT 
ACTATTTTCTTTCCATGTTGGCTATGTCAGACTTGGGTTTGTCnTrATCATCrCT 
GTGTTAAGCATCTTCCTGTTCAATGCTCCTGAAATTTCATCCAATGCCTGCT^ 
ATT(T[TCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
3 5 GATTCCTAGCCATCCACAACCCTCTGAGATACACCrCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTCCTGGTTCITCCCTTCCCT^ 
TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCrACTGTCTCCACCAGGA 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCnTIT^ 
CTCTGCClTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCrGATCCrC^ 
40 ACTGGGAATTGCATCCAAAAAGGAGCAGCTTAAGGCTCTCAATACTTGTGTTTC^ 

TGTGCAGTGATCATCITCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCCG 
GCATGTCrCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCACTGA 
CGAACCCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAACGGAAGATTTAA (SEQ ID NO: 1 16) 

45 

AOLFR64 sequences: 

MTILLNSSLQRATFFLTGFQGI^GmGWISIPFCFIYLTVILGNLTIIHVICTDAT^ 
MIAVTDLGLCXSTLPTVLGIFWDTREIGIPAaT'QLFFfflTLSSMESSVLI^MSroRSVAV^ 
HDSTVLTPACrVKMGI^SVLRSALLILPIJ>FLLKRFQYCHSHVlAHAYCLHLED^^ 
50 HIYGLFWACTVGVDSLLIFIJSYALIIJlTVI^IASHQERLRALNTCVSmCAVLLFYIPmGI^^^ 
HRFGEHIJ'RVVHIJMSYVYLLWPLMlSnPIIYSIKTKlQIRQRIIK^ (SEQ ID 

NO: 117) 



ATGACAATTCITCTTAATAGCAGCCTCCAAAGAGCCACnTrCTTCCrGACGGGCT^ 
55 GTCTAGAAGGTCTCCATGGCTGGATCTCTATTCCCJITCTGCnTCATCTACCrGACAGTrATC 
TTGGGGAACCTCACCATTCrCCACGTCATTTGTACTGATGCCACTCTCCATGGACCCATGT 
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ACTATTTCTTGGGCATGCTAGCTGTCACAGACITAGGCcmTGCCm 
GTGCTGGGCATTTTCTGGTTTGATACCAGAGAGATTGGCATCCCTGCCTGTTTCACTCAGC 
TCTTCirCATCCACACCTTGTCITCAATGGAGTCATCAGTTCTGTTATCCATGTCC^ 
CGCTCCGTGGCCGTCTGCAACCCACrGCATGACTCCACCGTCCTGACACCTGCATGTATTG 
5 TCAAGATGGGGCTAAGCrCAGTGCTTAGAAGTGCTCTCCTCATCCrCCCCTTGCCAT^ 
CTGAAGCGCrrCCAATACTGCCACTCCCATGTGCTGGCTCATGCITAT^ 
GATCATGAAGCrGGCCTGCTCrAGCATCATTGTCAATCACATCTATGGGCTCTTTGT^ 
GCCTGCACCGTGGGTGTGGACTCCCTGCTCATCnTrCrCTCATACGCCCTCATCCTTCGC^ 
CGTGCTCAGCATTGCCTCCCACCAGGAGCGACTCCGAGCCCTCAACACCTGTGTCTCTCAT 
1 0 ATCTGTGCTGTACTGCTCTTCTACATCCCCATGATTGGCITGTCrCI^ 

TGAACATCTGCCCCGCGTTGTACACCTCITCATGTCCTATGTGTATCTGCTGGTACCACCCC 
TTATGAACCCCATCATCTACAGCATCAAGACCAAGCAAATTCGCCAGCGCATCATTAAGAA 
GTTTCAGTTrATAAAGTCACTTAGGTGTTTTTGGAAGGATTAA (SEQ ID NO: 118) 



15 AOLFR65 sequences: 

MAGRMSTS^fflTQI^E^PSSFIXLGIPGIJEDVH^WIGVPITFVYLVAIXGOT 

YWIAMLDSroLGI^TATIPKMLGIFWITSrnCEISFGGCI^ 

AlCKPLRYTMILTSKIISLIAGIAVLRSLYM\^LWLLIJa.PFCGHRIIP^^ 

IKVNIRFGLGNISLLLIJDVILIII^YViaLYAWCIJPSWEARIJC^ 
20 THRFGH^^PQYIHIILA^rt.YVVWPALNPVIYGVRTKQIRERVI^^ (SEQ ID NO: 1 19) 



ATGGCAGGAAGAATGTCTACGTCTAATCACACCCAGTTCCATCCTTCXTCATTCCTACrGCT 

GGGTATCCCAGGGCTAGAAGATGTGCACATTTGGATTGGAGTCCCrTTTTT<mTGTGT^ 

CTTGTTGCACrCCrGGGAAACACTGCrCTCTrGTTTGTGATCCAGACrGAGCAGAGTCT 

25 ATGAGCCTATGTACTACrTCCrGGCCATGTTGGATTCCATTGACCrGGGCnTGTCTACAGC 
CAa^ATCCCCAAAATGTTGGGCATCTTCTGGTTCAATACCAAAGAAATATCTrTTGGAGGC 
TGCCTTTCTCACATGTTCITCATCCATTTCTTCACTGCTATGGAGAGCATTGTGT^ 
CATGGCCrTTGACCGCrrACATTGCCATTTGCAAACCn:<nTCGGTACACCATGATC^ 
GCAAAATCATCAGCCTCATTGCAGGCATTGCTGTCCTGAGGAGCCTGTACATGGTTGTTCC 

3 0 ACTGGTGTTTCTCCrTCTGAGGCTGCCCTTCTGTGGGCATCGTATCATCCCrCATAC^ 

GTGAGCACATGGGCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTAGGTTTGG 
CCrrGGCAACATATCTCTCITGTTACTGGATGTTATCCTTATTATTCTCrC^ 
TCCTGTATGCTGTCTTCTGCCTGCCCTa:rrGGGAAGCTCGACTCAAAGCTCTCi^ 
GGTrCTCATATTGGTGTTATCrTAGCCTTTTTrACACCAGCATTTT^ 

35 TCGTXTTGGCCATAATATCCCACAGTATATACATATTATATTAGCCAACCTGTATGTGGTTG 
TCCCACCAGCCCTCAATCCTGTAATCTATGGAGTCAGGACAAAGCAGATTCGAGAGAGAG 
TGCTGAGGATTTTTCTCAAGACCAATCACTAA (SEQ ID NO: 120) 



AOLFR66 sequences: 

40 MSFLNGTSLTPASFILNGffGLEDVHLmSFPLCTMYSIAlTGNFGLMYLrYCTEALHR^ 
ALLSFTDVLMCTSTLPNTLFrLWFNLKEroFKACIAQMFFVHTFTGMESGVLN^^ 
CFPLRYAmTNSVIAKAGFLTFIilGVMLVIPSIFLIXRLPYCKGNVIPHTYCDHM 
VRVNAIYGLIVALLIGGFDmCITISYTMILQAWSLSSADARQKAFSTCTAHFCAIVLTY^ 
TFF^^HFGGHTIPLHIfflIMANLYLLMPPTM^ff mrGVKTRQVRESVm (SEQ 

45 ID NO: 121) 



ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCn[TCATTCATCCTAAATGGCATCCCTG 

GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGCATTGCTATT 

ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 

5 0 ATGTCTTCCrTGCCCTTCrTTCCTTCACAGATGTGCrCATGT^ 

ACTCrCJTCATATTGTGGTTTAATCTCAAGGAGATTGATTrTAAAGCCTGCCrOT^ 
GTTCTTTGTGCACACOTCACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGAC 
CACTGTGTGGCCATCTGCITCCCrCTGCGTTATGCCACCATCCTCACTAATTCAGTCATTGC 
TAAAGCTGGGTTCCTCACTTTTCrTAGGGGTGTGATGCrTGTTATCCCn^ 

55 CCAAGCGCCITCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 
TGTGGCCAAGATATCrTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
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CTGCTGATTGGGGGClTTGATATCCTGTGCATTACAATCrCCrACACrATGATTCT^ 
AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TTCTGTGCCATAGTCCTCACCTATGTTCCAGCCITCTTTACCTrCTTTACACACCAT^ 
GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCTACCTACTAATGCCTC 
5 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGWGl^ATHrWISLPFCTMYIIAWGNCGLICI.ISHEEALHRP]V^^ 
10 LLSFTDVTLCITMWNMLCffWFNIJCEro 

CirPIJElYATILTOTVIAKAGIATFLRNVMLnPFII.LT^ 
FKVNATi^GLMVALLIGWDICCISVSYTKIILQAVMSIJSSADAiaJKAFSTCT^ 
FITFTHiarVGHhnPNHIHlWANLYLLIJPPTMNPIVYGVKTKQIQEGVI^^ 
(SEQ ID NO: 123) 

15 

ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCTTTATCrrGAATGGCGTTCC^^ 
GGCTGGAAGCCACACACATCTGGATCrCCCTGCCATTCTGCnnnrATGTACATCATTGCT 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACTTCCTGGCCCTGCTCrCCTTCACrGATGTCACCTTGTGCACCACCATGGTACCTA^ 

20 ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATTGACTTTAACGCCTGCCTGGCCCAGA 
TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCrCATGCTCATGGCCCTGGA 
CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATCG 
CCAAGGCTGGTCTTGCCACCrTCTTGAGGAATGTGATGCTCATCATCCCATTCACTCrCCT^ 
ACCAAGCGCCTGCCCTATTGCCGGGGGAACITCATCCCCCACACCTACTGTGACCATATGT 

25 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGATGGTTGC 
TCTCCTGATTGGTGTGTTTGATATCTGCTGTATCTCTGTATCITACACTATGATTT^ 
CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCITCAGCACCTGCACATCTCA 
CATGTGTTCCATTGTGATCACCTATGTTGCTGCTTTTTTCACnTTT^ 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCTTTATCTGCTACTGCCT 
30 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCTATGACAAATGA (SEQ ID NO: 124) 



AOLFR68 sequences: 

Km-HRNDTI^TEASDFLLNCFVRSPSWQHWLSIJPI^LLFLIAVGANTTLLK^^ 
35 YYLLSLI^LLDIVLCLTVIPKVLTIFVVroLRPISFPACFLQMYIMNaFI^^ 
VAICHPLRYPSirroHFVVKAAMFILTRNVmTLPIPILSAQIJlYCGK^ 
DDVTINHLYQFAGGWTLLGSDLILIFLSYTFILRAVLRLK^GAVAKALSTCGSHFM^ 
LVFVTLTETVAEOCVSPDWVLLNVLHHVIPAALNPinrGVRTQEIKQGMQR^ (SEQ ID 

NO: 125) 

40 

ATGACAACACACCGAAATGACACCCTCTCCACTGAAGCTTCAGACnTCCTCTTGAATTGTT 
TTGTCAGATCCCCCAGCTGGCAGCACTGGCTGTCCCTGCCCCTCAGCCTCCTTTTCCTC^ 
GCCGTAGGGGCCAACACCACCCTCCrGATGACCATCrGGCTGGAGGCCTCTCrGCACCAGC 
CCCTGTACTACCTGCTCAGCCrCCTCTCCCTGCTGGACATCGTGCrCTGCCTCACTGTC 

45 CCCAAGGTCCrGACCATCTTCTGGTTTGACCTCAGGCCCATCAGCrTCCCTGCCTGCTTCCT 
CCAGATGTACATCATGAATTGTTTCCTAGCCATGGAGTCTTGCACATTCATGGTCATGGCC 
TATGATCGTTATGTAGCCATCTGCCACCCACTGAGATATCCATCAATCATCACTGATCACTT 
TGTAGTCAAGGCTGCCATGTTTATTTTGACCAGAAATGTGCTTATGACTCTGCCCATCCCC 
ATCCTTTCAGCACAACTCCGTTATTGTGGAAGAAATGTCATTGAGAACTGCATCTGTGCCA 

50 ATATGTCTGTTTCCAGACTCTCCTGCGATGATGTCACCATCAATCACCTTTACCAATTTGCT 
GGAGGCTGGACTCTGCTAGGATCTGACCTCATCCrrATCTTCCTCTCCTACACCT^ 
GCGAGCTGTGCTGAGACTCAAGGCAGAGGGTGCCGTGGCAAAGGCCCTAAGCACATGTGG 
CTCCCACTTCATGCrCATCCTCTTCTTCAGCACCATCCTTCTGGTTTTTG 
GGCTAAGAAGAAAGTCTCCCCTGATGTGCCAGTCTTGCTCAATGTTCTCCACCATGTCATT 

55 CCrGCAGCCCTTAACCCCATCATTTACGGGGTGAGAACCCAAGAAATTAAGCAGGGAATG 
CAGAGGTTGTTGAAGAAAGGGTGCTAA (SEQ ED NO: 126) 
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AOLFR69 sequences: 

MSYSr^KSTVNlPLSHGVVHSFCHNMNCa^MHIFKPVLDF^^ 
TIFFFLFLAIYLFTLMGNLGLILVVnmSQmKP 
5 KVISFLGCVAQWIACSFGTTECTLIAAMAYDRWAIYNPLLYSVSMSPRVYMPr^ 
LHATIHWATFSI^FCGANEIRRWCDIPPLIAISYSDTHTNQLLU'YFVGSffiLV^ 
lAILKJVri^SAEGRRKWSTCGAHLTGVSIYYGTnjTvm^SSSYASDHDR^ 
lYSLRNKDVKDSMKKMFGKNQVINKVYFHTKK (SEQ ID NO: 127) 



10 ATGTCGTACAGTATATACAAGAGCACAGTTAACATCCCCTTGAGTCATGGTGTTGTTCATT 
CTITITGTCATAATATGAACTGTAACITTATGCATATCTTCAAGTTTGT^ 
. ATGAAGAATGTCACTGAAGTTACCITATTTGTACTGAAGGGCTTCACAGACAATC^ 
TGCAGACTATCITCTTCTTCCrGTTTCTAGCAATCrACCrcr^ 

GGACrGATTTTAGTGGTCATTAGGGATTCCCAGCTCCACAAACCCATGTACTATTTTCTGA 
1 5 GTATGTTGTCnTCTGTGGATGCCrGCTATTCCrCAGTTATTACCCCAAATATGTTAGTAGAT 
TITACGACAAAGAATAAAGTCATTrCATTCCTTGGATGTGTAGCACAGGTGTTTCTTGCTT 
GTAGTTTTGGAACCACAGAATGCTTTCTCrrGGCTGCAATGGCrrATGATCGCTATGTAGC 
CATCTACAACCCTCrCCTGTATTCAGTGAGCATGTCACCCAGAGTCTACATGCCACTCATC 
AATGCTTCCTATGTTGCTGGCATTTTACATGCTACTATACATACAGTGGCTACATTTAGCCT 
20 ATCCnrCTGTGGAGCCAATGAAATTAGGCGTGTCTTITGTGATATCCCTCCTCTCC^ 
TTTCTTATTCTGACACrCACACAAACCAGCTTCTACTCTTCTACTTTGT 
CTGGTCACTATCCTGATTGTTCTGATCTCCTATGGTTTGATTCrGTTGGCCATTCTGAAGAT 
GTATTCTGCTGAAGGGAGGAGAAAAGTCITCrCCACATGTGGAGCTCACCTAACTGGAGT 
GTCAATTTATTATGGGACAATCCTCTTCATGTATGTGAGACCAAGTTCCAGCTATGCTTCG 
25 GACCATGACATGATAGTGTCAATATTTTACACCATTGTGATTCCCTTGCTGAATCCCGTCAT 
CTACAGTTTGAGGAACAAAGATGTAAAAGACrCAATGAAAAAAATGTTTGGGAAAAATCA 
GGTTATCAATAAAGTATATTTTCATACTAAAAAATAA (SEQ ID NO: 128) 



AOLFR70 sequences: 

3 0 MDSTFTGYM.YNLQVKTEMDKLSSGLDrmJPIJK3>JKTE VT^^ 

YLFTLIGNLGLVVLVffiDSWLHNPMYYFLSVLSFLDACnfSTWTPKMLVWLAK^^ 
TQMLLFSOTGTTEOfLljSLAMAYDHYVAryOTIXYSVSMSPRV^^ 
TFSLSFCGSNEIRHWCDMPFLIAISCSDTinNQLLIJrYFVGSffilVmiVLISCDFILLSn^ 
KGRQKAFSTCGSHLTGVTIYHGTILVSYMRPSSSYASDHDIIVSIFYTIVTPKLNPir5fSLR^ 

35 KAVKKMLKLVYK (SEQ ID NO: 129) 



ATGGACTCCACTTTCACAGGCTATAACCTTTATAACCTGCAAGTAAAAACTGAAATGGACA 
AGTTGTCATCAGGTTTGGATATATACAGGAATCCACTGAAGAACAAGACTGAAGTCACCA 
TGTTTATATTGACAGGCITCACAGATGATTTTGAGCrGCAAGTCTTCCrATT^^ 
• 40 TTTGCAATCTATCrCirrACCTrGATAGGCAATTTAGGGCTGGTTGTGT^ 

ATTCCTGGCTCCACAACCCCATGTATTATrrTCTTAGTGTTTTATCATTCTTGGATC 
TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAATAAATCCATT^ 
CATTTATCGGATGTGCAACACAGATGCTTCrrTTTGTTACITTTG^ 
CrCTTGGCTGCAATGGim'ATGATCACrATGTAGCCATCTACAACCCTCTCCTGTATTC^ 
45 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCrGGCATTTTAC 
ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCCTTCTGTGGATCCAATGAAATTAG 
GCATGTCITITGTGATATGCCTCCrCrCCTTGCTATTTC^ 

AGCTTCTACTCTTCTACrTTGTGGGTTCTATTGAGATAGTCACTATCCTGATTGTCCTCAT^ 
TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTQCrAAGGGAAGGCAAAAGG 
50 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAATTCTCGTC 
AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 
ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 
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AOLFR?! sequences: 

MGRMSnSTTNWDFILTGLSDSEEVQMALFILFLLIYLITMLGNVGlV^^ 
LSFn)LSYSTVITPKTIJ\l«.LTSNYlSFMGCFAQMFFFWmAAECTLI^SN^ 
PVIMSKRLCCALVTGPYVISFINSFVNVVWMSRLHFCDSNVVRHI^ 
5 MIHirAGSTLMVSLmSASWSILSmKINSTSGKQKAI^STCASHLLGVTIFyGTM^^ 
SYSLGRDQVASWYTIVIPMLta'LIYSLIUSIKEVKNALIRVMQRRQDSR (SEQ ED NO: 131) 



ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTGTCAGATTCTG 
AAGAGGTCCAGATGGCCCTCITTATACTATTTCrCCTGATATACCrAATTACTATGCTW 
1 0 AATGTGGGGATGATATTGATAATCCGCCTGGACCrCCAGCITCACACTCCCATGTATTTTT 
TCCnTACTCACTTGTCATTTATTGACCTCAGTTACTCAACTGTCATCACACCTAA^ 
GCGAACTTACrGACTTCCAACTATATTTCCTTCATGGGCrGCITTGCCC^ 
TGTCirCTTGGGAGCTGCTGAATGTTTTCTTCrcrCATCAATGGCCT 

CTATCTGCAGTCCTCTACGTTACCCAGTTATTATGTCCAAAAGGCTGTGTTGCGCTCTTGTC 
15 ACTGGGCCCTATGTGATTAGCTTTATCAACTCCTTTGTCAATGTGGTTTGGATGAGCAGAC 
TGCATTTCTGCGACrrCAAATGTAGTTCGTCA(nTITrCTGCGACACGTCTCCAAT^ 
CTGTCCTGCATGGACACATACGACATTGAvVAlTCATGATACACATTTTAGCTGGTTCCACCC 
TGATGGTGTCCCITATCACAATATCTGCATCCrATGTGTCCATTCTCTCnACCATCCTGAAA 
ATTAATTCCACirCAGGAAAGCAGAAAGCirrGTCrACTTGTGCCTCTCAT^ 
20 TCACCATCTTTTATGGAACTATGATTTTTACnrTATTTAAAACCAAGAAAQTC^ 

GGAAGGGATCAAGTGGCITCrGTTTTTTATACTATrGTGATTCCCATGCTGAATCCAC^ 
TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGCAGAGAAGACA 
GGACTCCAGGTAA(SEQIDNO: 132) 



25 AOLFR72 sequences: 

MAPENFTRVTEFILTGVSSaPELQIPOa.WLVLYGLTMAGNLGII^ 
ALINLGNSTVIAPKMLINFLVKKXTTSFYECATQLGGFOfFIVSEVT]^^ 
YMVWSRRLCLLLVSLTYLYGFSTAIWSSYWSVSYCSSI^nNHFYCDNWLLAI^CS^ 
TVWISAATbTVVGSLIIVLVSYFNIVLSILKlCSSEGRKKAFSTCASHlV^ 

30 RSNHSIJ)TDDKMAS\Tn^VIPMLNPLIYSIJUS[K^ (SEQ ID NO: 

133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTTACAGGTGTCTCTAGCTGTC 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCrTTCTGGTGCTCTATGGGCTGACCATGGCAGG 
3 5 GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACCCCCATGTACTTTT 
TCCTGCAACATCTGGCTCTCATTAATCTTGGTAACTCTACrGTCATTGCCXCTAAAATGCTG 
ATTAACITTTTAGTAAAGAAGAAAACTACCTCATTCrATGAATGTGC 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATCATGCTGGCTTTGATGGCCTGTGACCGCTAT 
GTGGCTATTrGTAACCCTCrGCTGTACATGGTGGTGGTGTCTCGGCGGCTCTGCCTCCTGCT 

40 GGTCTCCCTCACATACCTCTATGGCnTrCTACAGCTATTGTGGTTTCATCrr^ 
CTGTGTCTTATTGCrCTrCTAATATAATCAATCATTTTTACTGTGA 
GCATTATCTTGCTCTGATACITACTTACCAGAAACAGTTGTCTTTATATCTGCAGC^ 
ATGTGGTTGGTTCCTTGATTATAGTTCTAGTATCTTATTTCAATATTGTTTTGTCT 
AAAATATGTTCATCAGAAGGAAGGAAAAAAGCCTTTTCTACCTGTGCTTCACATATGATGG 

45 CAGTCACAATTTTTTATGGGACATTGCTATTCATGTATGTGCAGCCCCGAAGTAACCATTC 
ATTGGATACTGATGATAAGATGGCTTCTGTGTTTTACACGTTGGTAATTCCTATGCTGAAT 
CCCITGATCTACAGCCTGAGGAATAAGGATGTGAAGACTGCTCTACAGAGATTCATGACA 
AATCTGTGCTATTCCTTTAAAACAATGTAA (SEQ ID NO: 134) 



50 AOLFR73 sequences: 

MNHVVKHNHTAVl^:vraFILMGITD^^>GLQAPLFGLFLIIYLVTWGN^ 
MYFFLMD^ITDLGYSTVIAPKMLVNFrVHKNTISYNWATQLAFFEmnS 
MCKPLLYVnMAEK\T.WVLVIVPYLYSTFVSLFLTIKLFKI^FCGSNE^ 
NELELIILIFSG(3«.IJ'SLSIVLISYMFILVAIimiNSRKGRYKAFSTCSSHLT^^ 

55 QPKSSHTLAIDKMASVFYTLLIPMLNPLIYSLRNKEVKDALKRTLTT^a^KIPI (SEQ ID NO: 135) 
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ATGAATCATGTGGTAAAACACAATCACACGGCAGTGACCAAGGTGACTGAATTTATTCTCA 
TGGGGATTACAGACAACCCTGGGCTGCAGGCTCCACTGTTTGGACTCTTCCTCATCATATA 
TCTGGTCACAGTGATAGGCAATCTGGGCATGGTTATCTTGACCTACTTGGACTCCA^ 
CACACCCCCATGTACITITTCCITAGACATTTGTCAATCACrrGATCnTGGl^ 
5 CATTGCCCCGAAGATGTTA GTAAA CTTCATAGTGCACAAAAACACAATTTCTTACAATTGG 
TATGCCACTCAGCTAGCATTCITrGAGATTTTCATCATCTCTGAGCT(J^ 
AATGGCCTATGATCGCTACGTAGCCATCTGTAAACCTCTTCTGTACGTGATCATCATGGCA 
GAGAAAGTACTTTGGGTGCTGGTAATTGTTCCCTATCTCTATAGCACGTTTGTGTCACTATT 
TCTCACAATr>iAGTTATTTAAACTGTCCTl'CTGTGGCTCAAACATA^ 
1 0 GTGACTGTATCCCTCTGATGTCCATACTCTGTTCTGACACAAATGAATTAGAATTAATAAT 
TTTGATCTTCrCAGGCTGTAATTTGCTCTTCTCCCTCrCAAT^ 

TATTCTAGTGGCCATTCTCAGAATGAACTCAAGGAAAGGGAGGTACAAAGCCTTCTCCACC 
TGTAGCTCrCATCTGACAGTGGTGATCATGTTCTATGGGACATTGTTATTTATTTACTTGCA 
ACCCAAGTCCAGTCATACirrGGCTATTGATAAAATGGCCTCAGTGTTTTATACCCTGTT 
1 5 ATTCCTATGCTGAATCCGTTGATCTACAGCCTAAGGAACAAAGAAGTAAAAGATGCrCTAA 
AGAGAACTTTAACCAATCGATrCAAAATTCCCATTTAA (SEQ ID NO: 136) 



AOLFR74 sequences: 

MEQH^ILTTV^ffiFILTGITDIAELQAPLFAIJ^LMD^ 
20 LAFMDLGYSTWGPKMLVNFVVDK>mSYYFCATQIJVFFLWIGSELFa^ 
LYTVIMSRRVCQVLVAIPYLYCriTISLLVTIKIFlI^FCGYhm 

ILIFAATOLISSLLIVLI^YLLILVAnLRMNSAGRQKAFSTCGAHLTVVIVFirGTLLFMYVQPKSSH 
SFDTDKVASIFm.VlPMLNPLIYSLRlJKI)VKYAIJEaiTWNNL(^^ (SEQ ID NO: 137) 



25 ATGGAACAACACAATCTAACAACGGTGAATGAATTCATTCTTACGGGAATCACAGATATC 
GCTGAGCTGCAGGCACCATTATTTGCATTGTTCCTCATGATCTATGTGATCrCAGTGATGG 
GCAATTTGGGCATGATTGTCCTCACCAAGTTGGACTCCAGGTTGCAAACCCCTATGTACTT 
TTTrCTCAGACATCTGGCTTTCATGGATCn[TGGTTATTCAACAACTGTGGGACCCA/^ 
TTAGTAAATTTTGTTGTGGATAAGAATATAATTTCriTATTATTTTTGTG 

3 0 TTTCnTTCTTGTGTTCATTGGTAGTGAACTTTTTATTCTCT 

ATGTGGCCATCTGTAACCCTCTGCTATACACAGTAATCATGTCACGAAGGGTATGTCAGGT 
GCTGGTAGCAATCCCrTACCrcrATTGCACATTCATTTCTCTTCTAGT^^ 
TTACTTTATCCITCrGTGGCTACAACGTCATTAGTCATTTCrACTGTGAC^ 
TTACCTTTGCirrGTTCAAATACACATGAAATTGAATTGATAATTCTGATC^^ 

35 TGATXTGATXTCATCrCTETCTGATAGTrCrTTrATCITACCT 

CAGGATGAATTCTGCTGGCAGACAAAAGGCTTTTTCTACCTGTGGAGCCCACCTGACAGTG 
GTCATAGTGTTCTATGGGACTITGCrTTTCATGTACGTGCAGCCCAAGTCCAGTCATTCC^ 
TGACACTGATAAAGTGGCTTCCATATTTTACACCCTGGTTATCCCCATGTTGAATCCCTTGA 
TCTATAGTTTACGAAACAAAGATGTAAAATATGCCCTACGAAGGACATGGAATAACTTATG 

40 TAATATTTTTGTTTAA (SEQ ID NO: 138) 



AOLFR75 sequences: 

MEGKNQTMSEFLLLGFSSWQQQQVLLFALFL<XYLTGLFGNLLn.IAIGSDHCLHTPMYFFLA 
NDSLVDLCLPSATVPKMLLMQTQTQTISYPGCLAQMYFOVIMFAN]^ 
45 CHPLHYSTIMALRLCASLVAAPWVIAILNPLlJEn-LMMAHIJff^^ 

TSLNQI^\aAWGLIF\^SVCILVSYILIVSAVMKWSAQGKLKAFSTCGSHLALVmFi^ 
GVYMSPLSNHSTEKDSAASVXFMWAPVLNPFr^SLRNNELKGTIJ^ 
GGRGGWMRSGDRDHPG (SEQ ID NO: 139) 



50 ATGGAAGGGAAAAATCAAACCAATATCTCTGAATTTCTCCTCCTGGGCTTCTCAAGT^ 
AACAACAGCAGGTGCTACrcnTTGCACnTTTCCrGTGTCTCTATrTAACAG^ 
AACTTACTCATCTTGCTGGCCATTGGCTCGGATCACTGCCnTCACACACCCATGTATTTC^ 
CCTTGCCAATCTGTCCITGGTAGACCrCTGCCTTCCCTCAGCCACAGTCCCCAAGATGCTAC 
TGAACATCCAAACCCAAACCCAAACCATCrCCTATCCCGGCTGCCTGGCTCAGATGTATTT 

55 CTGTATGATGrrTGCCAATATGGACAATTTTCrrCTCACAGTGATGGCATATGACCGTTAC 
GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCrCT 
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GGTAGCTGCACCTTGGGTCATTGCCATITTGAACCCTCrrCTrGCACACTCT^ 
ATCTGCACirCTGCrCTGATAATGTTATCCACCATTTCITCrGTGATATCA^ 
CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCTACGGTGGGGCTGA 
TCirrGTGGTACCTTCAGTGTGTATCCTGGTATCCTATATCCTCATTGTTTCTGCT 
5 AAAGTCCCTrCTGCCCAAGGAAAACrCAAGGCTTTCTCTACCTGTGGATC^^ 

GGTCATTCITITCTATGGAGCAAACACAGGGGTCrrATATGAGCCCCTTATCCAATCACTCT 
ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGCACCTGTGTTGAATCCAT 
TCATTTACAGTTTAAGAAACAATGAACTGAAGGGGACrTTAAAAAAGACCCTAAGC^ 
CGGGCGCGGTGGCTCACXKICTGTAATCCCAGCACrTTGGGAGGCCGAGGCGGGTGGATCA 
1 0 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQWLFIMFTLIYLITLTGNLGMI^ 
GIGYSSAVTPKVLTGmEDKAISYSACAAQMFFCAWATVENYII^SMAYDR^ 
1 5 TTTMTTRVCACLMGCrmGFLNASIQIGDTFRLSFCMSlWIHHFFCDKPAV^ 

VLISSFNVFFALLVTLISYLFILITIIJaiHTGKGYQOl^TCGSHLIAIFLFnT^^ 
DTDKIASVFYIMnPMI^PIVYTLJR2>JKI>VKNAF\^ (SEQ ID NO: 141) 



ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCrrTGGTCTAACCAATGCCCCAGAA 
20 CTACAGGTTCCCCTCTTTATCATGTTTACCCrrCATCrACCTCATCACTCTG 

GGGGATGATCATATTAATCCTGCTGGACTCTCATCTCCACACrrCCCATGTACriTT^ 
GTAACCTGTCTCTTGCAGGCATTGGTTACTCCrcAGCTGTCACTCCAAAGGTT^ 
GTTGCTTATAGAAGACAAAGCCATCTCCrACAGTGCCTGTGCrrGCrCAGATGTTCn^^ 
GCAGTCirrGCCACTGTGGAAAATTACCrCITGTCCTCAATGGCCT 
25 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCITGTCTGGC 
TATAGGCrGTTATGTCATTGGTTTTCTGAATGCTTCTATCCAAATTGGAGATACATTTCGC^ 
TCrCTTTCTGCATGTCCAATGTGATTCATCACTTTTTCTGTGACAAACCAGCAGTCATTACT 
CTGACCTGCTCrGAGAAACACATTAGTGAGTTGATTCTTGTTCITATATCAAGT^ 
CTTTTTTGCACTTCITGTTACCTTGATTTCCrATCT 
30 GCACACAGGTAAGGGATACCAGAAGCCTTTATCrACCTGTGGTTCTCACCrCATTGCCATT 
TTCITATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCATTCCATGGA 
CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGTCT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA(SEQIDNO: 142) 

35 

AOLFR77 sequences: 

MGDVNQSVASDFmVGIJFSHSGSRQLLFSLVAVNIFVIGLLGNTVLLFLIRVDSRLHTPMYFLLS 
QI^LFDIGCPMVTffKMASDFIJRGEGATSYGGGAAQIFFLTLMGVAEGVLLVLMSYDRYVAVC 
QPLQYPVLMRRQVCLLMMGSSWWGVLNASIQTSITLHFPYCASRIVDHFFCEWALIJCL 
40 DTCAYEMAI^TSGVLmMIJI^IJATSYGHVLQAVLSMRSEEARHKAVTTCSSHn^ 
AVFlvmrVTCAYHSPQQDNWSIJFYSLVTPTLNPLIYSIJRNPEVmd^ 
(SEQ ID NO: 143) 



ATGGGGGATGTGAATCAGTCGGTGGCCrCAGACTTCATTCTGGTGGGCCTCTTCAGTCACT 

CAGGATCACGCCAGCTCCrcrTCTCCCrGGTGGCTGTCATGTTTGTCATAGGCCTTCT 

AACACCGTT(nTCTCTTCTTGATCCGTGTGGACrCCCGGCrCCACACACCCATGTAC^ 

GCrCAGCCAGCTCTCCCTGTTTGACATTGGCTGTCCCATGGTCACCATCCCCAAGATGGCA 

TCAGACTTTCTGCGGGGAGAAGGTGCCACCTCCrATGGAGGTGGTGCAGCTCAAATATTCT 

TCCTCACACTGATGGGTGTGGCTGAGGGCGTCCrGTTGGTCCTCATGTCTTATGACCGTTA 

TGTTGCTGTGTGCCAGCCCCrGCAGTATCCTGTACTTATGAGACGCCAGGTATGTCTGCTG 

ATGATGGGCTCCTCCTGGGTGGTAGGTGTGCTCAACGCCTCCATCCAGACCTCCATCACCC 

TGCATTTTCCCTACTGTGCCTCCCGTATTGTGGATCACTTCITCTGTGAGGTGCCAGCCCT 

CTGAAGCTCrrCCTGTGCAGATACCTGTGCCTACGAGATGGCGCTGTCCACCTCAGGGGTGC 

TGATCCTAATGCTCCCTCTTTCCCTCATCGCCACCTCCTACGGCCACGTGTTGCAGGCTGTT 

CTAAGCATGCGCTCAGAGGAGGCCAGACACAAGGCrGTCACCACCTGCTCCTCGCACATCA 

CGGTAGTGGGGCTCTTTTATGGTGCCGCCGTGTTCATGTACATGGTGCCTTGCGCCTACCA 
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CAGTCCACAGCAGGATAACGTGGTTTCCCTCTTCTATAGCCTTGTCACCCCTACACTCAAC. 
CCCCTTATCTACAGTCTGAGGAATCCGGAGGTGTGGATGGCnTrGGTCAAAGTGCTTAGCA 
GAGCTGQACTCAGGCAAATGTGCTGA(SEQIDNO: 144) 



5 AOLFR78 sequences: 

MSPDGl^SSDPTEFVLAGLP^^.NSARVELFSVFLLVYLLmTGNVLIVGVVRADTRLQTPMYF 
FLG^^LSCLEILLTSVIIPKMLSNI^:SRQHTISFAACITQFYF^ 

PLRYPLLMSGAVCmVAIACWGGLVPVLGPTVAVALLPFCKQGAVVQBFFCDSGPLLRLAC 
TiSriXKIJEElT)FVIASLVIVSSLLITAVSYGLIVIAVI5IPSASGRQKAF 
10 FLYVRPSQSGSVDlWAVTVITTFVTPLLNPFn^ALRNEQVKEALKDl^^ 
KCLSEKAVK (SEQ ID NO: 145) 



ATGAGTCCTGATGGGAACCACAGTAGTGATCCAACAGAGTTCGTCCTGGCAGGGCTCCCA 
AATCrCAACAGCGCAAGAGTGGAATTATTTTCTGTGTTTCIT(m-GTCTATCT 
1 5 GACAGGCAATGTGTTGATTGTGGGGGTGGTAAGGGCTGATACTCGACTACAGACCCCTAT 
GTACirCTTTCrGGGTAACCTGTCCTGCCTAGAGATACTGCTCACTrCTGTCATCATTCCAA 
AGATGCTGAGeAATTTCCTCTCAAGGCAACACACTATTTCCITrGCTGCATG 
ATrCTATTTCnT^CTTCTTTCTCGGGGCCTCCGAGTTC^ 

ATCGCTACCrGGCCATCTGTCATCCTCTGCGCTACCCCTTGCTCATGAGTGGGGCTGTGTG 
20 CTTTCGTGTGGCCTTGGCCTGCTGGGTGGGGGGACTCGTCCCTGTGCTTGGTCCCACAGTG 
GCTGTGGCCnTGCrrCCTTTCTGTAAGCAGGGTGCTGTGGTACAGCACr^ 
GTGGCCCACTGCTCCGCCTGGCTTGCACCAACACCAAGAAGCrGGAGGAGACTGACrTTGT 
CCTGGCCTCCCTCGTCATTGTATCTTCCTTGCTGATCACTGCTGTGTCCTACGGCCT 
TGCTGGCAGTCCTGAGCATGCCCTCTGCTTCAGGCCGTCAGAAGGCCrTCTCrACCTGTAC 
25 CTCCCACTTGATAGTGGTGACCCTCTTCTATGGAAGTGCCATTTTTCTCTATGTGC 

CGCAGAGTGGTTCTGTGGACACTAACTGGGCAGTGACAGTAATAACGACATTTGTGACAC 
CACTGTTGAATCCATTCATCrATGCCrTACGTAATGAGCAAGTCAAGGAAGCTTTGAAGGA 
CATGTTTAGGAAGGTAGTGGCAGGCGTTITAGGGAATCITTTACaTGATy^ 
GAGAAAGCAGTAAAGTAA (SEQ ID NO: 146) 

30 

AOLFR79 sequences: 

MTPGELAlJ^SGNHTPVTKPIIXJGFSNYPDLQELlJFGAILLIYAriW 
MYFFOm^FLDICYSSWITKLLVNFLVSDKSISFEGCWQLAFFVVHVTAESFLIA5 
FIJsjCQPLHYGSIMTRGT(XQLVAVSYAFGGANSAIQTGNWAIJ»FCGPNQLTHYYaDff^ 
35 IACANTATARVVLYWSALVTLLPAAVILTSYCLVLVMGRMRSVAGREKX)LSTCASHFLAIAI 
FYGTVVFTYVQPHGSTNISrrNGQWSVFO-mPMLNPFDfSLRNKEVKGA^ 
(SEQ ID NO: 147) 



ATGACACCTGGAGAACTAGCCCTTGCCAGTGGCAACCACACCCCAGTCACCAAGTTCATCT 
40 TGCAGGGATTCrCCAATTATCCAGACCTCCAGGAGCTTCTCrTCGGAGCCATCCTGCTCAT 
CTATGCCATAACAGTGGTGGGCAACITGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCTCrCGTTTCTTGATATT^ 
GTGGTCACACCTAAGCTCTTGGTCAACrTCCTGGTCTCTGACAAGTCCATCTCTTTTG 
GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 
45 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 
CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 
TATCCAGACrGGAAATGTCTTTGCCCTGC<mTCTGTGGGCCCAACCAGCrAACACACTAC 
TACTGTGACATACCACCCCITCrCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 
TCCrCTATGTCnTTTCTGCrcrGGTCACCCTTCTGCCTGCTGCAGTCATTCT 
50 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTTGTGCCTCCCACirrCTGGCCATTGCCATTTTCTATGGCACTGTGGTTT^ 
GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

55 
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AOLFR80 sequences: 

MEGI^^CTAiCMQFFFRPFSPDPEVQMLIF\^VFIM^C5l^ 
NIAVLEIFYTSSITPIJ^IANLI^MGKTPVSITGCGTQMFFFWLGGADCV^ 
PLRYlULIMSWSLCrV^LLVGSLVLGFLI^LPLmiFHLPFCHNDErYHFYCDlVffAV^ 
5 VHKTALYHSFIVI^ffLSLISISYWIWAILimiSAEGRQQAYSTCSSHILVVLLQYGCTSFIY^ 
SSYSPEMGRWSVAYTFITPILl^LIYSIJRNKEIJODALRKALRI^ (SEQIDNO: 149) 



ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTTTCGTCCATTCT^ 
CrGAGGTCCAGATGCrGATTTTTGTGGTCTTCCTGATGATGTATCTGACCAGCCTCGGTGG 

1 0 AAATGCTACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACTTTT 
TCCTGGCTAATCTGGCAGTTCTAGAAATCTrCTATACATCTTCCATCACCCCATTC^ 
GCAAACCTCCTITCAATGGGCAAAACrCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 
TITrCTTTGTCTT(nTGGGTGGGGCTGATTGTGTCCTGCTGGTAGTCATGGC^ 
TTTATAGCGATCTGTCAOIICTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

1 5 AGCrGCTGGTAGGCTCCTTGGTGCTGGGGTTCCTGTTGTCACrGCCACTCACCATTT^ 

TTCCATCrCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTGCAGT 
CATGCGCCTGGCITGTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCrTC 
ATCGTCCTTAGCATCCCCCTCTCATTGATCTCCATCTCCrATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCrGCTCTTCTCACATC 

20 TTAGTGGTCCrCCTGCAGTATGGCTGCACCAGCITTATATACTTGTCCCCCAGTrCCAGCrA 
CrCTCCTGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACTCCCATTTTAAAC 
CCCrTGATCrATAGTTTGAGGAACAAGGAACTGAAAGATGCCCTAAGGAAAGCATTGAGA 
AAATTCTAG (SEQ ID NO: 150) 



25 AOLFR81 sequences: 

MGVKI^lSTVTEFLI^GLTEQAEIX^LPLFCLFLGrYTVTWGNIJSm 
l^FLDFCYSSVnPKNflVKXWMESHLIWETRPSPRMMSNQTLVllEFILQ 
LFLYSGALTGNVLITLAITFNPGLHAPMYFFLL^^LATMD^CTSSIMPK^^ 
MAQLYFLTWAASSELLLLTVMAYDRYAAICaE[PLHYSSMMSKWCSGLATAVWLLCA\^ 

30 TGLMLRLDFCGPNVnHFFCEWPLLLLSCSSTYVNGVMIVI^AFYGrV^^ 

LKWTAWGRQKAFSTCSSHLTVVCMYYTAWYAYISPVSGYSAGKSKIAGLLYTVLSPTLNPL 
rn:"IJiNKEVKAAlJRJKIJE^FFRNCSEQIDNO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 

3 5 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 
ACCGGGTGTTCTTATTCAGCTGTTTCCTCTTCCTCTACTCTGGGGCCCrCACAGGTAATC 
CTCATCACCTTGGCCATCACGTTCAACCCTGGGCTCCACGCTCCTATGTACTTT^ 
CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 
CrGGTGTCGGAAGAGAGCTCK:ATCrrCCTACGGGGGCTGCATGGCCCAGCTCTATTTCCTCA 

40 CGTGGGCTGCATCCTCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 
CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 
ACAGCCGTGTGGCTGCTCTGCGCCGTCAACACGGCCATCCACACGGGGCTGATGCTGCGCT 
TGGATTTCTGTGGCCCCAATGTCATTATCCATTTCITCrGCGAGGTCCCrCCCCrGCTG^ 
CTCTCCTGCAGCTCCACCTACGTCAACGGTGTCATGATTGTCCTGGCGGATGCTTTCTACG 

45 GCATAGTGAACrrcCTGATGACCATCGCGTCCTATGGCTTCATCGTCTCCAGCATCCTGAA 
GGTGAAGACTGCCrGGGGGAGGCAGAAAGCCTTCTCCACCTGCrCTTCCCACCTCACCGTG 
GTGTGCATGTATTACACCGCTGTCTTCTACGCCTACATAAGCCCGGTCTCTGGCTACAGCG 
CAGGGAAGAGCAAGTTGGCTGGCCTGCTGTACACTGTGCTGAGTCCTACCCTCAACCCCCT 
CATCTATACirrGAGAAACAAGGAGGTCAAAGCAGCCCTCAGGAAGCIT^ 

50 AGAAATTAA (SEQ ID NO: 152) 



AOLFR82 sequences: 

MQLlWNVTEFILLGLTQDPFWKiaVFVna.RLYLGTLLGlSILLinSVKASQ^ 
SDTCl^TSIAPRMrVDALLKXTTISFSECmQWSSHWGCLEnTLmTAVDRYVDICKPLHm 
55 SQWCGVLMAVAWGSCVHSLVQIFLALSLPFCGPNVINHCFCDLQPIXKQACSETYVVNLLL 



-117- 



BNSDOCID: <WO 016e805A2 I > 



wo 01/68805 



PCT/USOl/07771 



VSNSGAICAVSYVMLIFSYWIJISLRNHSAEVIKKAIJSTCVSHirV^^ 
MDKMIAWYTVGTSFLWVIYTLKJSriEVKSAMRjBGL (SEQ ID NO: 153) 



ATGCAACTGAATAATAATGTGACTGAGTTCATTCTGCTTGGATTGACACAGGATCCITT^ 
5 GGAAGAAAATAGTGTTTGTTATTTTTTTGCGTCTCTACITGGGAACACTG 

GCTAATCATTATTAGTGTCAAGGCCAGCCAGGCACTTAAGAACCCAATGTTCTTCrrCCTT 
TTCTACITATCITrATCTGATACTTGCCTCTCTAC^CCATAGCCCCT 
TGCCCTirrGAAGAAGACAACTATCrCCFTCAGCGAGTGCATGATCCAAGTC^^ 
CATGTCTTTGGCTGCCTGGAGATCITCATCCTCATCCTCACGGCTGTTGACCGCTATGTGGA 

1 0 CATCTGTAAGCCCCTGCACTACATGACCATCATAAGCCAGTGGGTCrGTGGTGTTTTGATG 
GCTGTGGCCTGGGTGGGATCCTGTGTGCATTCTTTAGTTCAGATTT^ 
GCCATTCTGTGGCCCCAATGTGATCAATCACTGTTTCTGTGACnTGCAGCCCn'GITGA^ 
CAAGCCTGTrCAGAAACCTATGTGGTTAACCrACrCCrGGTTTCCAATAGTGGGGCCATT^ 
GTGCAGTGAGTTATGTCATGCTAATATTCTCCTATGTCATCnTCITGCATTCTCrGAGAAAC 

1 5 CACAGTGCrGAAGTGATAAAGAAAGCACTTTCCACATGTGTCTCCCACATCATTGTGGTCA 
TCrTGTTCTTTGGACCTTGCATATTTATGTACACATGCCCTGCAACCGTATTCCCCATGGAT 
AAGATGATAGCTGTATTTTATACAGTTGGAACATCnTrTCrCAACCCTGTGATTT 
GAAGAATACAGAAGTGAAAAGTGCCATGAGGAAGCTTTGGAGCAAGAAATTGATCACAGA 
TGACAAAAGATAA (SEQ ID NO: 154) 

20 

AOLFR83 sequences: 

MGNWTAAVTEFVLLGFSLSREVELLLLVLLIJ>TFLLTLLGNLLIISTVI^CSRIJ^ 
SILDILFTSVISPKVIANlXSSRDKmFAGCITQCinFYFFLGTVEFLLLTW 
TIMRPSVCTGTVWSWGGFLSVLFPTIUSQIJPFCGSNIINHFFCDSGPLIA^ 
25 MI^SNrmCCRnLVAYSYTYirLTIVRIPSASGRKKAFNTC^^ 

EINKIPLVI^SVVTPFLNPFrm.RNDWQGVLRDVWVRVRGVFEKRIV^ 
GRACSSPPCVYSVKLQC (SEQ ID NO: 155) 



ATGGGTAACTGGACrGCAGCGGTGACTGAGTTTGTTCTGCTGGGGTTTTCCCTGAGCAGGG 

30 AGGTGGAGCTGCTGCTCCrGGTGCTCCTGCTGCCCACGTrCCTGCTGACTCTTCT 

CCTGCTCATCATCTCCACTGTGCTGTCCrGCTCCCGCCTCCACACCCCCATGTACITCT^ 
TGTGCAACCTCrCTATCCTGGACATCCTCTrCACCTCAGTCATCTCT<X;AAAAGTGTTGGCC 
AACITAGGATCTAGGGATAAAACCATCTC(mTGCCGGATGTATCACCCAGTGCTATTTCT 
AeTTTTTCTTGGGCACAGTTGAGTTCCTCCTGCTGACGGTCATGTCCTATGACCGTTATGCC 

35 ACCATCTGCTGCCCCCTGCGGTACACCACCATCATGAGACCTTCTGTCTGCATTGGGACCG 
TTGTATTCTCITGGGTGGGAGGCrrCCTGTCTGTGCTCITrCCAACCATCCT^ 
CTGCCCTTCTGTGGCTCCAATATCATTAACCACTrCITCTGTGACAGTGGACCCITGCT 
CCTGGCCTGTGCAGACACCACrGCCATCGAGCTGATGGATrTTATGCTTTCTTCCATGGTC 
ATCCTCTGCTGCATAGTCCTCGTGGCCTATTCCTATACGTACATCATCTTGACCATAGTGCG 

40 CATTCCTrCTGCAAGTGGAAGGAAGAAGGCCTTTAATACCTGTGCTTCCCACCTGACCATA 
GTCATCATTCCTAGTGGCATCACTGTGTTTATCrATGTGACTCCCTCCCAGAAAGAATATCT 
GGAGATCAACAAGATCCCTTTGGTTCrGAGCAGTGTGGTGACTCCATTCCTCAACCCCITr 
ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 

45 GACCACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCTATTCTGTAAAGCTCCAGTGTT 
AG (SEQ ID NO: 156) 



AOLFR8S sequences: 

MGAKNNVTBFWLFGLFESREMQHTCFVVFFLFHVLTVLGNLLVnTINARKT^ 
50 SFADICYPSTTffKlVILADTFVEHKnSFNGCNCTQLFSAHFFGGTEIFL^^ 

TAIMDCHRKCGLIAGASWIAGFLHSILQTLLWQLPFCGPNBroNFFCDVHPLLKIACADl^^ 
GLIWANSGMKIASFFILnSYVIILLNLRSQSSEDRRKAVSTCGSHVrrVLL^ 
TTLAADKIJILFNIVMPPLLNPLIYTLRNMDVKNAIVIRKLFRVKI^ (SEQ ID NO: 157) 



55 ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTTTTTGAGAGCAGAGAGA 
TGCAGCATACATGCTTTGTGGTATTCTTCCrCTTTCATGTGCrCACTGTCCTGGGGAACC^ 
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CTGGTCATCATCACCATCAATGCTAGAAAGACCCTGAAGTCrCCCATGTATTTCTTCCTGA 
GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATAOXAAGATGATTGCTGAC 
ACITITGTGGAGCATAAGATCATCTCCTTCAATGGCTGCATGACCCAGCTCTTTTCT 
ClTClTrGGTGGCACTGAGATCTTCCTCCTTACAGCCATGGCCTATGACCGCTATGTGGCC 
5 ATCTGTAGGCCCCTGCACTACACAGCCL^TCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 
GGGCCTCCTGGTrAGCTGGCTTCCTGCATTCCATCCTGCAGACCCTCCTCACGGTTCAGCTG 
CCTTTTTGTGGGCCCAATGAGATAGACAACTTCTTCTGTGATGTTCATCCCCTGCTCAAGTT 
GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCnriTITATCCrTATCATTTCCTATGTTATCATCTTACTGAA^^ 
1 0 GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATC ACTGTCCTT 
TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACITATCATCCTCTTTAACATTGTGATGCCACCTTTGCTGAACCCTTTGATCTATACACTAA 
GGAACAACGATGTGAAAAATGCCATGAGGAAGCrGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 

15 

AOLFR86 sequences: 

MQLVLLLMFLLWIGOTAPAFSVTLESMDIPQlOTEFFMLGI^QNSEVQRVLFVWLLrY^^ 
GNMLIVVTrrSSPTLASPVYFFLANLSFroTFYSSSMAPKLIAD 
LGGVEImLTVMAYDRYVAICKPLH^r^TIMTla^LCAMLVGV 
20 GP^^V^NHFACDLYPLLEVAC^^m^GLLWANSGLICIXNFL]^ 
KAr^TCGAHFrv^ALFFVPCaFTYVHPFSTU^IDKNMAIJ^ 
KLFTW (SEQ ID NO: 159) 



ATGCAATTAGTTCTATTACTTATGTTTCTCCITGTCTTTATAGGCAATACTGCACCTGCAT^ 
25 CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTTTTCATGCTGGGG 
CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTITGTGGTCTri^ 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCrCCAGCCCCACGCTGGCTTC 

CCCTGTGTATrrrri'CCTGGCCAACCTATCCTTTATTGACACCTTITATrCTTCriTCT 

TCCTAAACTCATTGCTGACTCATTGTATGAGGGGAGAACCATCTCTTATGAGTGCTGCATG 

30 GCrCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCATTCTGCTCACAGTGA 

CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 
TCTCTGTGCCATGCTTGTAGGGGTGGCITGGCTTGGGGGCTTCCTGCATTCATTGGTTCAG 
CTCCTCCTGGTCCTITGGTTGCCCITCTGTGGGCCCAATGTGATCAATCACTTTGCCT 
CTTGTACCCirrGCrGGAAGTTGCCrGCACCAATACGTATGTCATTGGTCTGCTGGTGGTT 

35 GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCTGGCTGCCTCCT 

CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 
GCCCACirCATTGTTGTTGCCrTGTTCTTTGTGCCCTGTATATTTACT^ 
TCTACTTTACCTATAGACAAAAATATGGCATTATTTTATGGTATTCTGACACCTATGTTGAA 
TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCTCTTTACA 

40 TGGTAA (SEQ ID NO: 160) 



AOLFR87 sequences: 

MNNIAQI^LGFroLGIPSVLQKIILTKIIIXFKMWSNC^qPCAIHBlK^^ 
LIXjLTQNAEAQKLLFAVFTLTYFLTMVDNLirVVTITTSPALDSPVVTFLSFFSFm 
45 KMnTDLLTEKKTISFSGCMTQLFVEHFFGGVEnLLVVMAYDCWAICKPLYYLIT^^ 
LVAMAWVGGFLHALIQ1VQ.LIVWIJ>FCGPNVIDHFICDIJFPLLKXSCTDTHW 
CMLIFSILITSYVLlLCSQRKALSTCAFfflTVVVLFFWCILVYLRPMrrFPmKAVSVT^ 
LNPLnn:LRNTEVKNAMKQLWSQirWGNNLCD (SEQ ID NO: 161) 



50 ATGAATAACATAGCrCAACTrAGTCTTGGGTTTATAGATTTAGGGATTCCATCAGTGTTAC 
AGAAAATAATCCTGACCAAAATTATrTTATTGTTCAAAATGTATGTGTCAAATTGCAATCC 
TTGTGCTATTCACAGAAAAATCAATTATCCAAATACCAAACTGGATTTCGAGCAAGTGAAC 
AACATAACGGAATTCATCTTGCTTGGCCTGACACAGAACGCAGAGGCACAGAAACTCTTGT 
TTGCTGTGTrrACACTCATCTACTTTCTCACCATGGTAGACAACCTAATCATTGTGGTGACA 

55 ATCACCACCAGCCCAGCCCTGGACTCCCCCGTGTA'1"1111"11CTGTCTTTCTTTTCCTTCAT 
AGATGGCTGCTCCTCTTCTACCATGGCCCCCAAAATGATATTTGACTTACTCACTGAAAAG 



-119- 



BNSDOCID: <W0 0168805A2 I 



wo 01/68805 



PCT/USOl/07771 



AAAACTATTTCCITCAGTGGGTGCATGACCCAGCTCTTTGTAGAACATTTC^^ 
TTGAGATCATTCTGCTCGTGGTGATGGCCTATGACTGCTATGTGGCCATCrGCA^GCCCCr 
GTACTACCTGATCACAATGAACAGGCAGGTATGTGGCCTCCTGGTGGCCATGGCATGGGTC 
GGGGGATITCTTCACGCTCTGATTCAAATGCTITrAATAGTCTGGCTGCCC^ 
5 CAATGTCATTGACCATlTCATCrGTGACCTTTTCCCTCTGCTAAAACTCTCXn"GCA^ 

CTCACGTCTTTGGACTCTTTGTTGCCGCCAACAGTGGGCrGATGTGTATGCTCATTTT^ 
ATTCTTATTACCTCITACGTCCTAATCCrCTGCTCACAGCGGAAGGCTCTCT 
CTTCCATATCACTGTAGTCGTCCrATTCTTTGTTCCCTGTATATTGGTGTACCrrCGACC^^ 
TGATCACCTTCCCTATTGATAAAGCTGTGTCTGTGTTTTATACTGTGGTAACACCCATGTTA 
1 0 AACCCTTTAATCTACACCCrCAGAAACACAGAGGTGAAAAATGCCATGAAGCAGCTCr^^ 
AGCCAAATAATCTGGGGTAACAATTTGTGTGATTAG (SEQ ID NO: 162) 



AOLFR88 sequences: 

MWQKNQTSIJJDFmEGLFDDSLTHLFLFSLTMVWLIAVSGNTLmLICroPQIJ^ 
1 5 LSIMDLMHVSTHLKMATl^m^GKKSISFVGCATQHFLYLCLG 
PUlYAVIMNKKVGLMMAVMSmGASVNSLIHMAimHF^ 
GDnvraTTVYISSILLLrJPIFIJSTSYWILQSVIQMRSSGSKRNAFATCGSHLT^ 
YMia»RSQCTLLQ>IKVGSVFYSnTPTLKSLJYTmNKI)VA3CA^^ 
RV (SEQ ID NO: 163) 

20 

ATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGGGCrCJrTCGATGACT 
CCCITACCCACCriTrTCCTTTrCTCCrTGACCATGGTGGTC^ 

AACACCCrCACCATTCrCCTCATCTGCATTGATCCCCAGCTTCATACACCAATGTATTTCCT 
GCrCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCrCCACAATCATCCTGAAGATGGCT 

25 ACCAACTACCTATCTGGCAAGAAATCTATCTCCrTTGTGGGCTGTGCAACCCAGCAC^ 
TCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCrTAGCTGTCATGTCCTATGACCGCTA 
GTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAGGTGGGACTGATGA 
TGGCTGTCATGTCATGGTTGGGGQCATCCGTGAACTCCCrAATrCACATGGCGATCTTGAT 
GCACTTCCCirrCTGTGGGCCrCGGAAAGTCTACCACITCTACTGTGAGT^^ 

30 TGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTACATCAGCAGCATTCT 
CCTCCrCCTCCCCATCTTCCTGATTTCTACATCCTATGTCTTCATCCTTCAA^^GTGTCATTCA 
GATGCGCrCATCTGGGAGCAAGAGAAATGCCnTrGCCACTTGTGGCTCCCACCTCACGGTG 
GTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGGTCCCAGTGCACT 
ATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCACATTGAATrCTCTG 

35 ATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGTGCTGAGGAGAGAT 
GTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTGTAG (SEQ ID NO: 
164) 



AOLFR89 sequences: 

40 MIJ)PSISSHTLYLHSLFPQGIJiKGTMWQiaNfQTSIADFn^GIJT3DSLTHLF^^ 
GNTLTILLICroPQLHTPMYFLI^QLSL^IDLMHVSTTILKMAT^mLSGKKSK 
- CLGGAECFLIAVMSYDRYVAICOTLRYAVLMNKKVGmM^ 

PFCGPRKVYHFV'CEFPAVWLVCGDITVYETTVYISSIIl.LLPn7LISTSYWIIX3S\^^ 
RNAFATCGSHLTWSLWFGACIFSYMRPRSQCrrLLQNKVGSVFy^SirrPTLNSLrm-RNKDVA 

45 KALRRVLRRD VITQCIQKLQLWLPRV (SEQ ID NO: 1 65) 



ATGCTGGACCCCAGTATTTCCAGTCACACTCITrATCTCCACrCTCTGTTTCCTCAGGQATT 
GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGG 
GCTCITCGATGACTCCCTTACCCAC(nTrTC(nTTTCTCCnTGAC^ 

50 TGCGGTGAGTGGCAACACCCTCACCATrcrCCTCATCTGCATTGATCCX:;CAGCTTCATACA 
CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCrCCACAACCAT 
CCTGAAGATGGCTACCAACrACCrATCTGGCAAGAAATCTATCrCCTTTGTGGGCTGTGCA^ 
ACCCAGCACTrCCTCTATTTGTGTCTAGGTGGTGCrGAATGTTTTCrCTTAGCTGT^ 
CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 

55 GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 
TGGCGATCTTGATGCACJrTCCCrTTCTGTGGGCCrCGGAAAGTCTACCAC^ 
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GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCrCCTCCTCCCCATCnTCCTGATTTCTACATCCrATGTCn^ 
CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCnTTGCCACTTGTGGCT 
CCCACCrCACGGTGGTTTCT(J[TrGGTTTGGTGCCTGCATClTCrCCTA 
5 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCTGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCrcrGATTTATACTCrCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG(SEQIDNO: 166) 



10 AOLFR90 sequences: 

MFSMTTEALNTOTALGCimLMTMIPQIDIXQIFLCPNCRLYMIPVGAFIFSm 
VLLGLSQNPlWQEIWVVI^FVYIATVGG>MLIVVmSSPALLVSPMY^ 
TPKMIVDSLYVTKTISFEGCmiQLFAEHFFAGVEVIVLTAMAYDRWAICXPLHYSS^^ 
CGILMGVAWTGGLLHSmqiLFIPQLPFCGPNVIlSIHFMCDLYPLIJBLACroTi^ 

1 5 FIC1WSLLLVSYAVILI^LRTHSSEGRWKALSTCGSHIAVVIIJ?F WCIFVYTRPPS^^ 
AIFYimNPLLNPLIYTFRlsnECEVKQAMRRIWNiaMWS^ (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACITGGATGTACCAAC^ 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCTTTGTCCTAATTGC^ 
20 CATGATCCCTGTTGGAGCirrCATCITITCCTTGGGAAACATGCAi^ 

ACTGAGTTTGTCCrCCTGGGACITrCACAGAATCCAAATGTTCAGGAAATAGTATTTGCT 
TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCTAATTGTAGTAACCATTCT 
AGCAGCCCTGCTCITCTGGTGTCTCCrATGTACTrCITCTTGGGC^ 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
25 ACCATCTCITTTGAAGGCTGCATGATGCAGCTCrTTGCTGAACAC^ 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
GGCCTCTTGCATTCCATGATACAAATTCTTTTTACITTCCAGCT^ 

TGTCATCAATCACnTrATGTGTGACTTGTACCCGTTACTGGAGCITGCCTGCACTGATACTC 
30 ACATCirrGGCCrCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACITCT 

TTGCTTGTCTCCTATGCTGTCATCTTGCTCTCTCTGAGAACACACAGTTCTGAAGGGCGCT 
GAAAGCTCTCTCCACCTGTGGATCrCACATTGCTGTTGTGATTTTGTTCnTrGTCC^ 
TATTTGTATATACACGACCrCCATCTGCriTTTCCCTTGACAAAATGGCGGCi^ 
ATCATCITAAATCCClTGCTCAATCCTTTGATTTACACITrCAGGAA 
3 5 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 

MGNWSTVTErrLIAFPALLEmSLFVVLVVTYTLTATGMTnSLIWmHRLQT^ 
40 DILYTTVITPKLIACLLGEEKTISFAGCMIQTYFYFFLGTVEFILIAVMSFDRYMAIC^ 
MNSRACLLLVLGCWGAFLSVLFPTrV'VTRLPYCRKEINHFFCDIAP^^ 
SALVIl^SLAFTTGSYVYnSTILRIPSTQGRQKAFSTCASHITWSIAHGSNIFVYVR^ 
YDKVAAVL^^WTPLLNPFIYSLR^«KVQEVLRETVNRIMTLIQRKT (SEQ ID NO: 169) 



45 ATGGGAAACTGGAGCACTGTGACTGAAATCACCCrAATTGCCTTCCCAGCTCTCCTGGAGA 
TTCGAATATCTCrCTTCGTGGTTCITGTGGTAACTTACACATTAACAGCAACAGGAAA 
CACCATCATCTCCCTGATATGGATTGATCATCGCCrGCAAACTCCAATGTAiJETCriTCCT 
GTAATTTGTCCTTTCTGGATATCTTATACACCACrGTCATTACCCCAAAGTTGTTGGCCTG^ 
CTCCTAGGAGAAGAGAAAACCATATCTTTTGCTGGTTGCATGATCCAAACATATT^ 

50 TCTTTCTGGGGACGGTGGAGTITATCCTCTTGGCGGTGATGTCCITrGACCGCT 

TATCTGCGACCCACTGCACTACACGGTCATCATGAACAGCAGGGCCTGCCTTCTGCTGGTT 
CTGGGATGCTGGGTGGGAGCCTTCCTGTCTGTGTTGTTTCCAACCATTGTAGTGACAAGGC 
TACCTTACTGTAGGAAAGAAATTAATCATTTCTTCTGTGACATTGCCCCTC^ 
GCCTGTATAAATACrCACCTCATTGAGAAGATAAACirrCTCCTCTCTGCCCTTGTCATCCT 

55 GAGCTCCCTGGCATTCACTACTGGGTCCTACGTGTACATAATTTCTACCATCCTGCGTATCC 
CCrCCACCCAGGGCCGTCAGAAAGCirrTTCTACCrGTGCTTCTCACATCACTG^ 
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ATTGCCCACGGGAGCAACATCTTTGTGTATGTGAGACCCAATCAGAACTCCTCACTGGATT 
ATGACAAGGTGGCCGCTGTCCTCATCACAGTGGTGACCCCrCTCCTGAACCCITrTATCT 
CAGCTTGAGGAATGAGAAGGTACAGGAAGTGTTGAGAGAGACAGTGAACAGAATCATGAC 
CTTGATACAAAGGAAAACTTGA (SEQ ID NO: 170) 

5 

AOLFR92 sequences: 

MRNGTVrrEFD:LGFPVrQGLQTPIJ?IAIFLTmTLAGNGLI]ATWAEPRL 
IWYTTTWKLLGTFWARTVICMSCCLLQAITHFFVGTTEFLILTIM^ 
TSKLCIX^IJU^SWWGFTIWCQTMLLIQIJ»FCGNNVISHFYCDVGPSLKA^ 
10 mVlPGSLLFNMISYmi^AIIJEaPSATGHQKTFSTCASHLTWSIXYGAVIJ^^ 

INKWS\^lOTa^TPLLNPFIYTIICNnKEVKGAIJEl^^ (SEQ ID NO: 171) 



ATGAGAAATGGCACAGTAATCACAGAATTCATCCTGCTAGGCTTTCCTGTTATCCAAGGCC 
TACAAACACCTCTCirrATTGCAATCrTTCrrCACCTACATATTA^ 

15 CTTATTATTGCCACTGTGTGGGCTGAGCCCAGGCTACAAATTCCAATGTACTTCITCCT^ 
TAACTTGTCTTTCTrAQAAATCTGGTACACCACCACAGTCATCCCCAAACTGCTAGGAACC 
TTTGTAGTGGCAAGAACAGTAATCTGCATGTCCTGCrGCCTGCTGCAGGCCrTCTTC^ 
TCTTCGTGGGCACCACCGAGTTCTTGATCCTCACTATCATGTCTTTTGACCGCTACCT 
ATCTGCAATCCCCTTCACCACCCCACCATCATGACCAGCAAACTCrGCCTGCAGCTGGCCC 

20 TGAGCTCCTGGGTGGTGGGCTTCACCATTGTCTTTTGTCAGACGATGCTGCTCATCCAGTT 
GCCATTCTGTGGCAATAATGTTATCAGTCATTTCTACTGTGATGTTGGGCCCAGTTTGAAA 
GCCGCCTGCATAGACACCAGCATTTTGGAACTCCTGGGCGTCATAGCAACCATCCTTGTGA 
TCCCAGGGTCACTTCrCITTAATATQATTTCnTATATCTACATTCT 

ATTCCTTCAGCCACTGGCCACCAAAAGACirrCTCTACCTGTGCCrCGCACCTGACAGTT^^ 
25 CTCCCTGCTCTACGGQGCrGTTCrGTTCATGTACCTAAGACCCACAGCACACTCCTCCTT^ 
AGATTAATAAGGTGGTGTCrGTGCTAAATACrATCCTCACCCCCCTTCTGAATCCCTTTATT 
TATACTATTAGAAACAAGGAGGTGAAGGGAGCCTTAAGAAAGGCAATGACTTGCCCAAAG 
ACTGGTCATGCAAAGTAA (SEQ ID NO: 172) 



30 AOLFR93 sequences: 

MLMNYSSATEFYLLGFPGSEELHHnJFAIFFFFYLWLMGNTVnMIVCVDKRLQSPMYW 

saleilvttiiwvmlwglllpgmqtiyi^acwqlit:.yiavgttefallgamav^ 

plrynhmnrhta^fvvlvswwgflfqiwpvyvmfqltyc]^ 

ntlftefilflmavfvlfgsln'trvsnaynstnjkipsssgiulksfstcashftcv^ 

35 VKPKQTQAADYNWWSIJVr/SVVTPFIJSrPFIFrLRNDKVIEAIi^ 
NO: 173) 

ATGTTGATGAATTACTCTAGTGCCACTGAATTTTATCTCCITGGCTTCCCT 
ACTACATCATATCCTTlTrGCTATATTCrTCTTT^ 

40 CAGTCATCATCATGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCTC 
GGCCACCTCTCTGCCCTGGAGATCCTGGTCACAACCATAATCGTCCCCGTGATGCTTTGGG 
GATTGCTGCTCCCTGGGATGCAGACAATATATTTGTCTGCCTGTGTTGTCCAGCTCITC^ 
TACCTTGCTGTGGGGACAACAGAGTTCGCATTACrTGGAGCAATGGCTGTGGACCGTTATG 
TGGCTGTCTGTAACCCrCTGAGGTACAACATCATTATGAACAGACACACCTGCAACTTTGT 

45 GGTTCTTGTGTCATGGGTGTTTGGGTTTCTITITCAAATCTGGCCGG 
AGCrTACnTACTGCAAATCAAATGTGGTGAACAATTTTTTTTG 
CAAACrATCCTGCAATAATACrCTTTTCACGGAGTTTATCCTCTTC^ 
TTCTCTTTGGTTCTTTGATCCCTACAATTGTCrCCAACGCCTACATCATCr 
AAGATCCCGTCATCCTCTGGCCGGAGGAAATCCITCTCCACTTGTGCCrCCCACTTCAC^ 

50 TGTTGTGATTGGCTACGGCAGCrGCTTGTTTCTCTACGTGAAACCCAAGCAAACGCAGGCA 
GCTGATTACAATTGGGTAGTTTCCCTGATGGTTTCAGTAGTAACTCCTTTCCTCAATCC^^ 
CATCTTCACCCTCCGGAATGATAAAGTCATAGAGGCCCTTCGGGATGGGGTGAAACGCTGC 
TGTCAACTATTCAGGAATTAG (SEQ ID NO: 174) 
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AOLFR94 sequences: 

METWVNQSYTDGFFLLGIFSHSTADLVLFSVVMAVF^VALCG^rV^LLIFLIYl^ 
LSQI^LMDLMLVCT^m'KMAANFI^GRKSlSFVGCGIQIGLFVCLVGSEGLLLGL]^ 
ISHPLHYPIOvmQRVCLQITGSSWAFGiroGLIQMVVVMNFPYCGLRKVlSm^ 
5 VDTSLFEKVIFACCrVTMIXFPFSIIVASYAHILGTVLQMHSAQAWKKA^ 
AAMFIYLRPRHYRAPSHDKVASIFYTVXTPMLNPLIYSLimREVM 
(SEQIDNO: 175) 



ATGGAGACGTGGGTGAACCAGTCCTACACAGATGGCTTCTTCCTCTTAGGCATCTTCTCCC 
10 ACAGTACTGCTGACCTTGTCCrCTTCTCCGTGGTTATGGCGGTCTTCACAGTGGCCCTCTGT 
GGGAATGTCCrCCTCATCnTCCTCATCrACATGGACCCTCACCTTCACACCCCCATGTACIT 
CTTCCTCAGCCAGCTCTCCCTCATGGACCTCATGTTGGTCTGTACCAATGTGCCAAAGATG 
GCAGCCAACTTCCTGTCTGGCAGGAAGTCCATCTCCTTTGTGGGCTGTGGCATACAAATTG 
GCCrCTTTGTCTGTCITGTGGGATCrGAGGGGCTCTTGCTGGGACrrCAT 
1 5 CTATGTGGCCATTAGCCACCCACirCACTATCCCATCCnrCATGAATCAGAGGGTCTGTCTCC 
AGATTACTGGGAGCrCCTGGGCCTTTGGGATAATCGATGGCTTGATCCAGATGGTGGTAGT 
AATGAATTTCCCCTACTGTGGCTTGAGGAAGGTGAACCATITCTTCTGTGAGATGCTATCC 
TTGTTGAAGCTGGCCTGTGTAGACACATCCCTGTTTGAGAAGGTGATATTTGCTTGCTGTG 
TCTTCATGCTTCTCirCCCATTCTCCATCATCGTGGCCrCCTATGCrC^ 
20 GTGCTGCAAATGCACTCTGCTCAGGCCTGGAAAAAGGCCCTGGazlACCTGCTCCTCCCACC 
TGACAGCTGTCACCCTCTTCTATGGGGCAGCCATGTTCATCTACCTGAGGCCTAGGCACTA 
CCGGGCCCCCAGCCATGACAAGGTGGCCTCrATCITCTACACGGTCCrTACTCCCATGCrC 
AACCCCCTCATTTACAGCrTGAGGAACAGGGAGGTGATGGGGGCACTGAGGAAGGGGCTG 
GACCGCTGCAGGATCGGCAGCCAGCACTGA (SEQIDNO: 176) 

25 

AOLFR95 sequences: 

MLGSKPRVHLmPCASQQVSTMGDRGTSNHSE]Vm)FILAGFRVia»ELHmLFLLFLFVYAMILL 
GNVGMMTIIMTDPRLNTPMYFFLGNr^FroLFi^SSVIEFKAlVOOTWSEl^ 
LLXVTEGFLLAAMAYDIOfrMaSIPLLYSVQMSTRLCrQLVAGSYFCGCISS^^ 
30 RAVDHFYC»SRPLQRI^CSDIJTHEUVnSFSI^CniLPTIIVII^ 

CSSHI.GWSVLYGAWFMYLTPDRFPEI^KVASLCYSLVTPML^^>L^YSLRNKDV 
KKNIIL (SEQIDNO: 177) 



ATGCTAGGATCCAAACCAAGAGTTCATTTGTATATITrGCCCTGTGCCTCTCAACAGGTTTC 
35 TACCATGGGTGACAGGGGAACAAGCAATCACTCAGAAATGACTGACTTCATTCXrGCAGG 
CTTCAGGGTACGCCCAGAGCTCCACATTCTCCTCITCCTGCTATTT^ 

TGATCCirCTAGGGAATGTTGGGATGATGACCATTATTATGACTGATCCTCGGCTGAACAC 

ACCAATGTATTTTTTCCTAGGCAATCTCrCCTTCATTGATCIT^ 

ACCCAAGGCTATGATCAACnTCTGGTCTGAAAACAAGTCTATCrCCITTGCAGGCT 

40 GCCCAGCTCITTCTCITTGCCCTCCTCATTGTGACrrGAGGGATTTCT 

TTATGACCGCTTTATTGCCATCTGCAACCCTCTGCTCTACTCTGTTCA^ 
TGTGTACTCAGTTGGTGGCTGGTTCCTATTTTTGTGGCTGCATTAGCTCAGTTATTCAGACT 
AGCATGACATTTACTTTATCTTTTTGCGCTTCTCGGGCTGTTGAC^ 
TCGCCCACnrCAGAGACTGTcm'GTrCTGATCTCTTTATCCATAGAATGATATC^^ 

45 TATCATGTATTATTATCTTGCCTACTATCATAGTCATTATAGTATCTTACATGTATATTGTG 
TCCACAGTTCTAAAGATACATTCTACTGAGGGACATAAGAAGGCCnTCrCCACCTGCAGCT 
CTCACCTGGGAGTTGTGAGTGTGCrGTATGGTGCTGTCTTTTTTATGTATCrCACTCCT 
AGATTTCCTGAGCTGAGTAAAGTGGCATCCTTATGTTACTCCCTAGTCACTCCCATGTTGA 
ATCCTTTGATTTACTCTCTGAGGAACAAAGATGTCCAAGAGGCrCTAAAAAAATl^ 

50 GAAGAAAAATATTATTCTTTGA (SEQ ID NO: 178) 



AOLFR96 sequences: 

MICENHTRVTEFILLGFTNNPEMQVSLFIFFIjVCYTVTLLGNFLIWW^ 
LSLLEVCFTLVMWKAdLVDLVSPRKIISFV^GCGTQMYFFFFFGSSECFLLSMMAYD^ 
5 5 LHYSVIMNreiSLC3^WMMGSWMSGWVSMLQTAWMMAU>FCGPNAVDHFF 

DTTMYEMQAIASTLLFIMFPFCLILVSYTRIIITILRiSlSSATGRQKAFSTCSSHLIW 
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TYLRPKSNQSPESKKLVSLSYIYnPMLNPIIYGOlN>ffiVKGAVKRmQKVLQK^ (SEQ 
ED NO: 179) 



ATGATCTGTGAAAATCACACCAGAGTCACTGAATTTATTCITCTTGGTTTTACAAACAACC 
5 CCGAGATGCAAGTTTCCCrCirrATTTTTTTCCTGGCCATT^ 

AACTirCTTATTGTCACAGTTACCAGTGTGGATCTCGCACTTCAAACACCCATGTACTrc^ 
TCITCAAAATCJrGTCACITCTTGAAGTATGTTTCACC^GG 

TAGATCTAGTGTCCCCAAGGAAAATTATCTCTTTTGTGGGCTGTGGTACCCAGATGTACTT 
CITCTTCTTCTTTGGCAGrrCTGAATGTTTCCTTCTCTCCATGATGGC^ 

10 GGCCATCTGTAAa:;CTCTCCATTATTCAGTCATAATGAACAGGTCCCTATGCTTGTGGATG 
GCCATAGGCTCITGGATGTCCQGTGTTCCTGTGTCTATGCrACAGACAGCTTGGATGATGG 
CCCTTCCTTTCTGTGGACCAAATGCCGTGGACCACITTTTCTGTGATGGTC 
AAACTAGTCACAGTGGATACAACCATGTATGAAATGCAAGCACTTGCCTCCACACTCCTGT 
TTATCATGTTTCCCTTTTGTCTCATTTTGGTTTCCTACACCCGCATTATCATAACA^ 

1 5 AGGATGTCCTCTGCCACTGGCCGCCAGAAGGCATTTTCTACITGTTCCrCACACCrc^ 

GGTGTCCCTCTTCTACGGAACAGCCAGTCTGACCTACCTGCGGCCCAAATCAAACCAGTCC 
CCTGAGAGCAAGAAGCTAGTGTCATTGTCCTACACTGTCATCACACCTATGCTAAACCCCA 
TCATCTACGGCCTGAGGAACAATGAAGTGAAAGGGGCTGTCAAGAGGACAATCACTCAAA 
AAGTCTTACAGAAGTTAGATGTGTTTTGA (SEQ ID NO: 180) 

20 

AOLFR97 sequence: 

MTEFHLQSQMPSIRLIFIlRrJSLGRnaPSQSPRCSTSFM^ 
IX3LTTDPQLQRLU^^VFLGMYTATLLGNLVMFLLIHVSATLHTPMYSL^ 
PQTLVNFLAKRKVISYFGCMTQMFFi^AGFATSECYLIAAMAYDRYAAICNPLLYSTIMSPEVC 
25 ASLIVGSYSAGFLNSLIHTGCIFSLKFCGAHVVTHFFCDGPPII^LSCVDTSLCEILIJ?!^^ 
Cn^miSYFLILNTIUCMSSAQGRFKAFSTCASHLTAICIJ?^ 
VIYTVVlPVLNPIMYSIJU>m)VKKALIKWGRKT^ (SEQ ID NO: 181) 



ATGACAGAGTTTCATCTGCAAAGCCAAATGCCCTCAATAAGACTCATCTTCAGAAGGCTGT 
30 CCTTAGGCAGAATTAAACCCAGTCAGAGCCCCAGGTGTTCAACCTCATTTATGGTGGTGCC 
TTCTTTCTCCATCGCAGAGCACrGGAGAAGGfcATGAAAGGGGCAAACCTGAGCCAAGGGA^ 
GGAGTTTGAGCTCITGGGCCTCACCACTGACCCCCAGCTCCAGAGGCTGCTCnTCGTGGTG 
TTCCTGGGCATGTACACAGCCACTCTGCTGGGGAACCTGGTCATGTTCCTCCTGATCCATG 
TGAGTGCCACCCTGCACACACCCATGTACTCCCrCCTGAAGAGCCTCrCCTTCnTGGAT^ 
35 TGCTACTCCTCCACGGTTGTGCCCCAGACCCTGGTGAACITCTTGGCCAAGAGGAAAGTGA 
TCTCnTATTTTGGCTGCATGACTCAGATGTTCITCTATGCGGGTT^ 

TATCTCATCGCTGCCATGGCCTATGACCGCTATGCCGCTATTTGTAACCCCCTGCTCTACTC 
AACCATCATGTCTCCTGAGQTCTGTGCCTCGCTGATTGTGGGCTCCTACAGTGCAGGATTC 
CTCAATTCTCITATCCACACTGGCTGTATCrTTAGTCTGAAATTCrGCGGTGCT 
40 CACrCACTTCITCTGTGATGGGCCACCCATCCrGTCCrTGTCI^ 
GTGAGATCCTGCrCITCATTTTTGCTGGTTTCAACCTTTT^^ 

ATCrrCCTACTTCm'AATTCTCAACACCATCCTGAAAATGAGCrCGGCCCAGGGCAGGTTTA 
AGGCATTTTCCACCTGTGCATCCCACCTCACTGCCATCTGCCrCTTCI^ 
TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
45 TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 



AOLFR98 sequences: 

MRGFNKTTVVTQHLVGFSSmELQLLLFVTFLLLYLTILVANVTI^ 
50 I^FSESCYTFVnPQLLVHLLSDTKTISFMACATQLFFFLGFACTOCLLL^WGYDRYVAiaffLR 
YTLIINKIU.GLELISI^GATGFFL^VATNLICDMRFCGPNRVNHYFCDMAPV^ 
lAIJFSI^ILVIMWFLLILISYGFrVTOTIJCIPSAEGKKAI^ 

SASDKI>QLVAVTYTWTPLLNPLVYSIJRNKEVKTAL]OlVLGMPVATKMS (SEQ ID NO: 183) 



55 ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGQGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCTCCTATAC^ 
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GCCAATGTGACCATCATGGCCGTTATTCGCrrrCAGCTGGACTCTCCACLai.CTCC^ 
GCriTrcrrATrCATC(J[TrCATTTTCTGAGTCCTGCrACACT^ 

TGGTCCACCTGCTCrCAGACACCAAGACCATCTCCTTCATGGCCTGTGCCACCCAGCTGTT 
CTTTTTCCCTGGCTTTGCITGCACCAACTGCCtCCTCA 
5 ATGTAGCAATTTGTCACCCrCTGAGGTACACACTCATCATAAACAAAAGGCTGGGGTTGGA 
GTTGATirCTCrCTCAGGAGCCACAGGTTTCirrATTGCTT^ 

GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACTATTTCTGTGACATGGCACCTGT 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCTTTATTTAGCCTCAGCATC 
CTGGTAATTATGGTGCCTTTTCTGTTAATTCrCATATCCTATGGCITCATAGTTAACA 
1 0 CCTGAAGATCCCCrCAGCTGAGGGCAAGAAGGCCITrGTCACCrGTGCCrCACATCTCACr 
GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAG^^ 
CrCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCC(J[TACTTAATCCT 
CITGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTGAAAAGAGTrCTTGGAATG^ 
CCTGTGGCAACCAAGATGAGCTAA (SEQ ID NO: 1 84) 

15 

AOLFR99 sequences: 

MERVNETVVREVIFLGFSSIAia.QQLLFVIFLLLYlJ?TLGTNAinST^^ 
SEICYTFnVPKMLVDLLSQKKTISFLGCAIQMFSFIJFLGCSHSFLLAVMGYDRYIAICNPL^^ 
LMGHGVCMGLVAAACACGFIVAQnTSLWHLPFVrSSNQLHHFFCDIAPVLKLASHHNHFSQIV 
20 IFMIXn'LVLAIPLLLILVSYVHII^AILQFPSTLGRCKAFSTCVSHLIIV^^ 

SSSQDALISVSYTnrPLFNPMiySLRNKEFKSALCKIVRRTISLL (SEQ ID NO: 185) 



ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCrCirrGTTATCTTCCTGCTCCrCTACCT 
25 AATGCAATCATCATTTCCACCATTGTCCTGGACAGGGCCCTTCATATCCCCATGTACTTCTT 
CCTTGCCATCCTCrcnTGCrCTGAGATTTGCrACACCITCATCATTG 
TTGACCTGCrGTCCCAGAAGAAGACCATTTCrTTCCTGGGCrGTGCCATCCv^AATC 
TTCCrrCITCCnTGGCTGCrCTCACTCCrTTCTGCT 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
30 GTGGCTGCTGCCTGTGCCTGTGGCITCACTGTTGCACAGATCATCACATCCriTGGTAT^ 
CCrGCCrTTTTATTCCTCCAATCAACTACATCACrrCTrCTGT^ 

AGCTGGCATCTCACCATAACCACTTTAGTCAGATTGTCATCITCATGCTCTGTACATTGGTC 
CTGGCTATCCCCTTATTGTTGATCTTGGTGTCCTATGTTCACATCCTCrcrGCCATAC^ 
GTTTCCnTCCACACTGGGTAGGTGCAAAGCTTTTTCTACCrGTGTATCT 
35 TCACTGTCCACn'ATGGCTGTGCCTCCTTTATCrACrTAAGGCCTCAGTCCAA^ 

AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAATGA 
TTTATAGCTTGAGAAATAAAGAGTTCAAATCAGCrCTTTGTAAAATTGTGAGAAGAACi^ 
TTCCCTGTTGTAA (SEQ ID NO: 186) 



40 AOLFEUOl sequences: 

MDTGNWSQVAEFHLGFPHLQGVQryLFLLLLLIYLlVm/mNLLIFLWCLDSRLHTP]^^ 
LSFSELGYTAATIPKMIANLI^EKKTISFSGCLLQnnFFHSLGATECYLLTAMAYDRYIAI^ 
HYPTLMTPTLCAEIMGCWLGGIAGPVVE^SLISRLPFCGPNRIQH^^Fa)FPPVLSIJ^.C^ 
LVDFVINSaaLATFLLILCSYVQnCTVLRn'SAAGKRKAISTCASHFrVVLIFyGSn.SM^ 

45 KSYSLDYDQALAWYSVLTPFLNPFIYSLRNKEKEAVRRQLKRIGILA (SEQ ID NO: 187) 



ATGGACACAGGGAACTGGAGCCAGGTAGCAGAATTCATCATCTTGGGCTTCCCCCATCTCC 
AGGGTGTCCAGATTTATCTCrrCCrCITGTTGCrTCTCATITACCT 

AACCTGCrGATATTCCTGGTGGTCrGCCTGGACTCCCGGCTTCACACACCCATGTACCACrr 
50 TrGTCAGCATTCTCTCCTTCTCAGAGCTTGGCTATACAGCTGCCACCATCCCTAAGATGCTG 
GCAAACTTGCTCAGTGAGAAAAAGACCATTTCATTCTCTGGGTGTCrCCTGCAGATCTATT 
TCrTTCACTCCCrTGGAGCGACTGAGTGCTATCTCCrGACAGCTATGGC^ 
TTTAGCCATCTGCCGGCCCCTCCACTACCCAACCCTCATGACCCCAACACTTTGTGCAGAG 
AirGCCATTGGCrGTTGGTTGGGAGGCrTGGCTGGGCCAGTAGTTGAAATTTCCnTGAT^ 
55 CACGCCTCCCATrcrGTGGCCCCAATCGCATTCAGCACGTCTTTTGTGACITCCCTCCTG 

CTGAGTTTGGCrrGCACrGATACGTCTATAAATGTCCTAGTAGATTTTGTTATAAATTCCTG 
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CAAGATCCrAGCCACCTTCCTGCTGATCCTCTGCTCCTATGTGCAGATCATCTGCACAGTGC 
TCAGAATTCCCTCAGCTGCCGGCAAGAGGAAGGCCATCTCCACGTGTGCCTCCCACTTCAC 
TGTGGTTCTCATCrrCTATGGGAGCATCCTTTCCATGTATGTGCAGCTGAAGAAGAGCTAC 
TCACTGGACTATGACCAGGCCCTGGCAGTGGTCTACTCAGTGCTCACACCClTCCrCAACC 
5 CCITCATCTACAGCTTGCGCAACAAGGAGATCAAGGAGGCTGTGAGGAGGCAGCTAAAGA 
GAATTGGGATATTGGCATGA (SEQDDNO: 188) 



AOLFR102 sequences: 

MPVGKLVFNQSEPTEFWRAFITATEFQVLU'LIJfLLLYIJVIILCGOT 
1 0 FLSl«rt^HJSLCYTTVVWIMI^lSDDLGAQKPISIAGCGAQMF^ 

CHPmYTUMTRELCTQMLGGALGLAlPPSLQLTAIJFriJ»FCGHHQEI^ 
DIRVHQAVLYWSILVLTIPFLLICVSYWITCAII^IRSAEGRRRAFSTCSF^ 
VYLRPRSSTSEDEDSQIALVYTFVTPLLM>LLYSLR^m)VKGALRSA^RI^^ (SEQ ID 
NO: 189) 

15 

ATGCCTGTGGGGAAACITGTCTrC^CCAGTCrGAGCCCACTGAGTTT 
TCACCACAGCCACrGAATTCCAGGTTCTTCrCITCCT^ 

ATCCTCTGTGGCAACACAGCCATCATCTGGGTGGTGTGCACACACAGCACCCTCCGCACCC 
CGATGTATTTCTTCCTGTCCAACCTGTCTTTCCTGGAACTCTGCTACACCACCGTGGTAGTA 

20 CCCTTGATGCITTCCAACATTTTGGGGGCCCAGAAGCCCATTTCGTrGGCT 

CCCAAATGTTCITCnTrQTCACCCTCGGCAGCACGGAGTGrrTCCTCTTGGCGATCATGGCC 
TATGACCGCTATGTGGCTATCTGCCACCCGCTGCACTACACCCTCATCATGACCCGCGAGC 
TGTGCACGCAGATGCTGGGTGGGGCCCTGGGCCTGGCCCTClTCa:crrCCCTGCAGCT 
CGCCTTAATCTTCACCCTGCC(mTrGCGGCCACCACCAGGAAATCAACCACTTCCTCTGCG 

25 ATGTGCCTCCCGTCCTGCGCCTGGCCTGCGCTGACATCCGCGTGCACCAGGCTGTCCTCTA 
TGTCGTGAGCATCCTCGTGCTGACCATCCCCTTCCTGCTCATCTGCGTCTCCTACGTGTTCA 
TCACCTGTGCCATCCTGAGCATCCGTTCTGCCGAGGGCCGCCGCCGGGCCTTCTCCACCTG 
CrCCTTCCACCTCACCGTGGTCCrGCTGCAGTATGGCTGCTGCAGCCTCGTGTACCTGCGTC 
CrCGGTCCAGCACCTCAGAGGATGAGGACAGCCAAATCGCGTTGGTCTACACCTTTGTCAC 

30 CCCCTTACTCAACCCTTTGCTITACAGCCTTAGGAACAAGGATGTCAAAGG 
AGTGCCATTATCCGTAAAGCAGCCTCTGACGCCAACTGA (SEQ ID NO: 190) 



AOLFR103 sequences: 

MAEMNLTLVTEFLLIAFreYPEWALPLFLLLIJFMYLriYLGNLEMIII^^ 
35 lAFlVroVCYSSITWQMI^VLLEHGAALSYTRCAAQFFLFIWGSroCYIl^^ 

PLLYVmTQQARI^LVAGAWAGLISALWWSAFTI^FCGTSEIDFIFCDLPPLLKLTCGESYT 
QEVLIIMFAIFVIPASMVVILVSYLFWAIMGIPAGSQAKTFSTCTSHLTAVSU?FGTLIHS^ 
NSDQSSEK3^WSVLYTEVIPMLNPLiySLRjNKEVKEAIJElKII^^ (SEQ ID NO: 191) 



40 ATGGCAGAGATGAACCTCACCTTGGTGACCGAGTTCCTCCTTATTGCATTCACTGAATATC 
CTGAATGGGCACTCCCTCTCTTCCTCrTGTTATTATTTATGTATCTCATCACCGTATTGGGG 
AACTTAGAGATGATTATTCTGATCCTCATGGATCACCAGCTCCACGCTCCAATGTATTTCCT 
TCTGAGTCACCTCGCTTTCATGGACGTCTGCTACTCATCTATCACTGTCCCCCAGATGCTGG 
CAGTGCTGCTGGAGCATGGGGCAGCirrATCTTACACACGCTGTGCTGCTCAGTTCTTTCT 

45 GTTCACCTTCnTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCrrATGACCGCT 

TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCT 
TGTGGCTGGGGCm'ACGTTGCTGGTCrCATCAGTGCCTTGGTGCGGACAGTCTCAGCCTTC 
ACTCTCTCClTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCTCCCrCCT 
AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTATGTTTGCCATTT^ 

50 GTCATCCCTGCTTCCATGGTGGTGATCrTGGTGTCCrACCTGTTTATCATCGTGGCCATCAT 
GGGGATCCCrGCTGGAAGCCAGGCCAAGACCTTCTCCACCTGCACCTCCCACCTCACTGCT 
GTGTCACTCTTCrTTGGTACCCTCATCTTCATGTACTTGAGAGGTAACTCAGATCAGTCTTC 
GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 
ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 

55 AAGTTGTCCTAA (SEQ ID NO: 192) 



-126- 



BNSDOCID;<WO 0168805A2 I 



wo 01/68805 



PCT/USOl/07771 



AOLFR105 sequences: 

MQGLNHTSVSEFILVGFSAFPHLQLMLFLLFLLMYLFrLLGlSILLlMATWSERSIJI^ 
ALSrrEILYTVAIIPRMIADLI^TQRSlAFLACASQMFFSFSFGFTHSFLLTVMGTO 
RYNVIMSLRGCTCRVGCSWAGGLVMG]\mn:'SAIFHlJU'CGHKEII^ 
5 VLWAKGVGLVaTALLGCTLLILLSYAFIVAAILKIPSAEGRISJKAFSTCASHLT^^ 

VIYIJaPKGPQSPEGDTLMGITYTVLTPFI^PIIFSLRNKELKVAMKKTCFTK^ (SEQ ID 
NO: 193) 

ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCITCn'CrGCC^ 
10 CCACCTCCAGCTGATGCTCTTCCTGCrGTTCCrGCTGATGTACCTGTTCACGCTGCTGGGCA 
ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 
CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 
GCCGACCTGCTGTCCACCCAGCGCrCCATCGCCITCCTGGCCTGTGCCAGTCAGATGTTCrT 
CTCCnn'CAGCITCGGCTTCACCCACrCCriTCCTGCTCACT 
1 5 TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 
GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTT^ 
CACCTCGCCTTCrGTGGACACAAGGAGATCCACCATTTCTTCTGCCACGTGCXDACCTCT 
GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGfGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCrCCrrCATCCTCCrcrCCTATGCCTTCATCGTGGC^ 
20 TCITGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCTTCTCCACCTGTGCCT 

CACTGTGGTGGTCGTGCACTATGGCTTTGCCTCCGTCATTTACCTGAAGCCCAAAGGTCCC 
CAGTCTCCGGAAGGAGACACCITGATGGGCATCACCTACACGGTCCrrCACACCCTTCCTCA 
GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACnTGCTT 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 

25 

AOLFR106 sequences: 

META^^riXVTEFVLTGLSQTPEVQLVLFWLSFYLFILPG^^L^CTISLDPHLTC^ 
FIJDDArirSSITAPEMLroFFVERKnSFDGClA.QLFFLHFAGASEMFLLTVMAFDL^ 
TIMNQRLCCILVALSWRGGFIHS^QVALIVRLPFCGP^^ELDSYFCDITQVVRMCA]^ 
3 0 ICSSGLIS WCLIALLMSYAFLIAXFKKLSGSGE^rImAMSTCYSHmV^ 

SFSLDKWSVFOTLIFPLRNPirrrLIUsIKEVKAAMRKLVTK^ (SEQ ID NO: 195) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCrCACTGGCCTATCCCAGACTC 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCrATCCTTCTATTTGTTCATCCTACC^^ 

3 5 AATATCCITATCATTTGCACCATCAGTCrAGACCCrCATCTGACCTCTCCTATGTATTTCCT 
GTTGGCTAATCTGGCCTTCCnTGATATTTGGTACrcrTCCATTACAGC^ 
TAGACTTCTTTGTGGAGAGGAAGATAATTTCTlTTGATGGATGCATTGCACAGCr(^ 
CTTACACmTGCTGGGGCTTCGGAQATGTTCTTGCTCACAGTGATGGCCTTTGACCTCT 
CTGCrATCTGCCGACCCCTCCACTATGCrACCATCATGAATCAACGTCTCrGCTGTATCCTG 

40 GTGGCTCTCTCCTGGAGGGGGGGCrrCATTCATTCTATCATACAGGTGGCTCTCATTGTTC 
GACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACITCTGTGACATCACACAGGTT 
CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCCTrCT 
GAAACTTTCAGGCrCAGGTGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACATT 

45 ACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACrCGTT 
TTCCCTAGATAAAGTGGTGTCTGTGTTCAATACTTTAATATTCCCri^^ 
TTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGTTGGTCACCAAATATA 
TTTTGTGTAAAGAGAAGTGA (SEQ ED NO: 196) 



50 AOLFRl 07 sequences: 

MELWNFTLGSGFILVGIL]SnDSGSPELLCATrnLYLIJy.ISNGLLLIAI^^ 
LSLMDLLFTSWTPKAIADFLRRENTISFGGCALQMFLALTMGGAEDLLLAFMAYDRYVAICH 
PLTYMTLMSSRACWLMVATSWELASI^ALIYT\rrrMHYPF^^ 
TSRYELMVYVMGVTFLIPSIAAILASYTQnLLTVLHMPSNEGRKK^ 

5 5 ATFMYVIJ'SSFHSTRQDNnSVFn'IVTPALNPLrYSLRNKEVMRALRRVLGK^^ 
(SEQ ID NO: 197) 
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ATGGAGCrCTGGAACITCACCTTGGGAAGTGGCITCATTTTGGTGGGGATTCTGi^ 
GTGGGTCTCCrGAACrGCTCrGTGCTACAATTACAATCCTATACTTGTTGGCCCrGATCAG 
CAATGGCCTACTGCrCCTGGCTATCACCATGGAAGCCCGGCTCCACATGCCCATGTACCTC 
5 CTGCITGGGCAGCrCTCTCTCATGGACCrCCTGTTCACATCTGTTGTCACrCCCAAGGC 
TGCGGACTTTCTGCGCAGAGAAAACACCATCTCCTTTGGAGGCTGTGCCC^ 
CTGGCACTGACAATGGGTGGTGCTGAGGACCTCCTACrGGCCTTCATGGCCTATGACAGGT 
ATGTGGCCATTTGTCATCCTCTGACATACATGACCCrCATGAGCTCAAGAGCCTGCTGGCT 
CATGGTGG(XACGTCCTGGATCCTGGCATCCCTAAGTGCCCTAATATATACCGTGTATACC 

10 ATGCACTATCCCITCTGCAGGGCCCAGGAGATCAGGCATCTTCTCrGTGAGATCCCACACr 
TGCTGAAGGTGGCCTGTGCTGATACCTCCAGATATGAGCTCATGGTATATGTGATGGGTGT 
GACCTTCCTGATTCCCTCTCTTGCTGCTATACTGGCCTCCTATACACAAATTCTACTCACTG 
TGCTCCATATGCCATCAAATGAGGGGAGGAAGAAAGCCCITGTCACCrrGCrCTTCCCACCT 
GACTGTGGTTGGGATGTTCTATGGAGCTGCCACATTCATGTATGTCITGCCCAGTTCCTTCC 

1 5 ACAGCACCAGAC AAGACAACATCATCTCTGTTTTCTACACAATTGTCACTCCAGCCCTGAA 
TCCACTCATCTACAGCCTGAGGAATAAGGAGGTCATGCGGGCCTTGAGGAGGGTCCTGGG 
AAAATACATGCTGCCAGCACACTCCACGCTCTAG (SEQ ID NO: 198) 



AOLFR108 sequences: 
20 MCSFFLCQTGKQAIQSMGEENQTFVSKFIFLGI^QDLQTQILLFILFIJrYLLT^ 
SEa.HlPMYFFLRNLSFADLCFSTSIVPQ\nLVHFLVKEKTISFYGC^ 

MSYDRYVAVCXPLYYSTIMTQRVCLWI^FRSWASGALVSLVDTSFrFHLPWGQNirNHYFCE 
PPALLKIJ^mTYSTEMAIFSMGVVIIlAPVSLILGSYWNnSTSqQMQSGEGRIJ^ 
VVWi^GSGIFTYMIU'NSKTTKEIJDKMISVFrrAVTPR^ 
25 FSHRQ (SEQ ID NO: 199) 



ATGTGTH'CITTTTTCnTGTGCCAAACAGGTAAACAGGCAAAAATATCAATGGGAGA^ 

ACCAAACCTTTGTGTCCAAGTTTATCTTCCTGGGTCTTTCACAGGACT^ 

CCTGCTATTTATCCITTTCCTCATCATTTATCTGCrrGACCGTGCIT 

30 TCATTCrCATCTTCCTGGATTCTCGCCTTCACACTCCCATGTATTTT^^ 

CCTTTGCAGATCTCTGTTTCrCrACTAGCATrGTCCCTCAAGTGTTGGTTCACI^ 
AAGAGGAAAACCATTTCITITrATGGGTGTATGACACAGATAATTGTCITrC^ 
GGTGTACAGAGTGTGCGCTGCTGGCAGTGATGTCCTATGACCGGTATGTGGCTGTCTGCAA 
GCCCCTGTACTACTCrACCATCATGACACAACGGGTGTGTCrCTGGCTGTCCITCAGGTCCT 

3 5 GGGCCAGTGGGGCACTAGTGTCTTTAGTAGATACCAGCTTTACTTTCCATCrTCCCT 

GGGACAGAATATAATCAA.TCACrACTTTTGTGAACCTCCTGCCCTCCTGAAGCTGGC^ 
ATAGACACTTACAGCACAGAAATGGCCATCTTTTCAATGGGCGTGGTAATCCTCCTGGCCC 
CrGTCTCCCTGATTCTTGGTTCTTATTGGAATATTATCTCCACTGTTATCCAGATGCAGTCT 
GGGGAAGGGAGACrCAAGGCTTTTTCCACCTGTGGCTCCCATCTTATTG^ 

40 CTATGGGTCAGGAATATTCACCTACATGCGACCAAACTCCAAGACTACAAAAGAACTGGA 
TAAAATGATATCTGTGTTCTATACAGCGGTGACTCCAATGTTGAACCCCATAATTTATAGC 
TTGAGGAACAAAGATGTCAAAGGGGCTCTCAGGAAACTAGTTGGGAGAAAQTGCTTCTCT 
CATAGGCAGTGA (SEQ ID NO: 200) 



45 AOLFR109 sequences: 

MLRNGSIVTEFrLVGFQQSSTSTRALLFALFLALYSLTMAMNGLnFrreWTDPKI2>TSPN^ 
HLSLLDVCrriTTIPQMLIHLVVIUDHrV'SFVCCMTQMYFWC^ 

PLNYWnSQKVCS^VGTAWFFGXJQvTGIFLEYISFREPFRimNHffiSFFCEAPmGLSCGDP^^^ 
WAIFADAIVVn^PMVT.T\nrSYVHILATILSKA5SSGRGKTFSTCASHLTVVffLY^^ 
5 0 PHSTHGPDKDKPFSLLYTIITPMCM>IIYSFRNKEIKEAMVRALGRTRLAQPQSV (SEQ ID NO: 
201) 



ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCITTCAGCAGAGCTCCA 
CTTCCACACGAGCATTGCTCTTTGCCCTcm'CTrGGCCCTCTACAGCCrCACCA^ 
55 AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCTCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCrcrCCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
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TTGATCCACCrCGTGGTCAGGGACCACATTGTCrcCTTTGTATGTTGCATGACCCAGATGT 
ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCTTGGCTTTCATGGCCTATGACC^ 
TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCTGTGTCA 
GGCTTGTGGGAACTGCCTGGTTCTITGGGCTGATCAATGGCATCTrrCTCGAGTATAT^ 
5 ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCrCTCITGTGGGGACCCrCAGTTTAGTCrrGTGGGCA\T(jm 
TCGTGGTAATTCrCAGCCCCATGGTGCTCACTGTCACTTCCTATGTGCACATCCTGGCCACC 
ATCCTCAGCAAAGCCTCCTCCrCAGGTCGGGGGAAGACITTCTCTACTTGTGCCTCT 
TGACTGTGGTCATCirrcrCTACACTTCAGCTATGTTCTCTTACATGAACCCCCACAGCACA 
1 0 CATGGGCCTGACAAAGACAAACCTTTCrCCCTCCTGTACACCATCATTACCCCCATGTGCA 
ACCCCATCATrTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFRllO sequences: 
1 5 MKIAlWIVVTEFELLGLTQSQDIQLLWVLILIFYLniJ'GN^ 

DASYSFIVAPRMLVDFLSEKKVISYRGCITQIJ?FLHFLGGGEGIXLVVMAFDRYIAICRPLHCST 

VMNPRACYAMMUaWLGGFVHSnQVVLIIJa.PFCGPNQLD]^ 

mVFNSGLMTLLCFLGIXASYAVILCHVI«lAASEGK^IKAMSTC^ 

RAIJ'ADKMVSLFHTVIFPLMlSnPMIYTLRNQEVKTSMKMX^ (SEQ ID NO: 

20 203) 



ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCTGACTCAGTCTC 

AAGATATTCAGCTCTTGGTCTITGTGCrGATCrTAATTTTCTACCTTATC^^ 

AATTTTCTCATTATTTTCACCATAAGGTCAGACCCrGGGCTCACAGCCCCCCTCT 

25 TCrGGGCAACnTGGCCTTCCTGGATGCATCCTACTCCTTCATTGTGGCTCCCAGGATC 

TGGACTTCCrcrCTGAGAAAAAGGTAATCrCCTACAGAGGCTGCATCACTCAGCTCI^^ 
(nTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCTTGTTGTGATGGCCm 
ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 
TGATGTTGGCrCTGTGGCITGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCrC^^ 

30 CGCTTGCCirrTTGTGGCCCAAACCAGCTGGACAACnTCTrCTGTGA 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCrAATGGTCTTCAACAGTGGCCT 
GATGACACrCCTGTGCirrCTGGGGCTTCrGGCTTCCTATGCAGTCATC^ 
GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 
TTATACrTCrTATGTTTGGACCTGCTATCTTCATCTACATGTGCC(mTCAGGGC(^ 

3 5 GCTGACAAGATGGTTTCTCTCrTTCACACAGTGATCrriTCCATTGATGA^ 

TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTAGTC 
TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ED NO: 204) 



AOLFRlll sequences: 

40 MCmLIFKSWTLIFYFSLLLFLQITPAIMANLTIVTEFILMGFSTNK^ 

GNVLIimTTLDJfflLHTPVYFFIXlsn.SFLDLCLISVTAPKSIANSLIHNNSISF^^ 
ASAELLLLTVMSFDRYTAICTPIJHYDVBVmRSTCVQRAWSWLYGGLIAA^^ 
SNMVHQFFCDffQIlAISCSENLIREIAIJLINVVlJDFCCFrV^^ 
SIOJ^HLLVVLFLSTGFIAYLKPASESPSILDAVISVFnmPPTFNPnYSLW^K;^ 

45 KLTKK (SEQ ID NO: 205) 



ATGTGTTATATATATTTAATATTTAAAGAGTGGACATTGATATTTTACTTCAGTCITCT 

TTTCCTGCAGATTACTCCTGCAATAATGGCAAATCTCACAATCGTGACTGAATTTATCC^ 

TGGGGTTTTCTACCAATAA^!wWi.TATGTGCATTTTGCATTCGATTCT 

50 TTGTGTGCCCrGATGGGGAATGTCCrCATTATCATGATCACAACTTTGGACCATCATCTCC 
ACACCCCCGTGTATTTCTTCrrGAAGAATCTATCrTTCTTGGATCTCTGCCT^ 
ACGGCrCCCAAATCTATCGCCAATTCTITGATACACAACAACTCCATITCATTCCrTGGCT 
TGTTTCCCAGGTCTTTTTGTTGCrTTCTTCAGCATCTGCAGAGCTGCTC^ 
TGTCCrTTGACCGCTATACTGCTATATGTCACCCTCTGCACTATGATGTCATCATGGACAGG 

55 AGCACCTGTGTCCAAAGAGCCACrGTGTCTTGGCTGTATGGGGGTCrGATTGCTGTGATGC 
ACACAGCTGGCACCrrCTCCrrATCCrACTGTGGGTCCAACATGGTCCATCAGTTCTTCTGT 
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GACATTCCCCAGTTATTAGCrATTTCTTGCTCAGAAAATTTAATAAGAGAAATTGCACTCA 
TCCTTATTAATGTAGTITrGGATTTCTGCTGTTTTATTGTCATCATCATTACCT 
GTCTTCTCTACAGTCAAGAAGATCCCnTCCACAGAAGGCCAGTCAAAAGCCTACTCTAT^ 
GCCTTCCACACrrGCTGGTTGTGTTATTTCTTTCCACrGGATTCATTC^^ 
5 GCITCAGAGTCTCCTTCrrATTTTGGATGCrGTAATTTCrGTGT^ 

AAC(mTAATCCCATTATATACAGTTTGAGAAACAAGGCCATAAAGGTGGCTCTGGGGATG 
TTGATAAAGGGAAAGCTCACCAAAAAGTAA (SEQ ID NO: 206) 



AOLFR113 sequences: 

1 0 MKFWHGFSSHLNPMFSSFLLYI^^J'WI^mlQAWLl^CSIAIJP W 

S\^CSSSQSSDWMQLCTHLCTTI^WFPSWSCGIQLPI^LRCCXIFSVRRK^ 
TPWGACTCYLLTAMAYDRYLMCRPIJriTIIMTTTLCAKMAAACWTCGFLCPISEV^ 
CAYlSfEIQHIFCDFPPIiSIACKDTSANILVDFAD^AFmTFFFIMISYARnGAVLKK 
AFSTCASHLAVVLIFFGSIIFMYVRLKKSYSLTIJDRTljyW 

1 5 TIFQKGDKASLAHL (SEQ ED NO: 207) 



ATGTGTCAACAAATCrrACGGGATTGCATTCTTCTCATACATCATTTGTGCATTAACAGGA 
AAAAAGTCTCACnTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCTC 
CITCCTCCnrGTGGGTATCCCAGGACrGCAATCrTCACATCTITGGCTGGCT 

20 GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 
TTCCACrCGGCATGAGCCCATGTATTGCTTTCTGTGTGTTCTGGCrGCrGTGGACATTGT^ 
TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCriTCTGCTCAGGAGACAGCTCAATCAG 
CTITAGTGCTTGTTrCACTCAGATGlTrTTrGTCCACTrAGCCACAGCTGTGGAGACG 
CTGCTGCTGACCATGGCITTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGA 

25 GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 
AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTACCirrCTGTGGCrCCAATGTGGTT 
GTCCACrCCTACTGTGAGCACATAGCITTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCrACAGTCTGATTGGTTCCrcrCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 
GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACTGCTCAGTTGAA 

30 AGCATTAAGCACATGTGGCTCCXATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACrGCGGGAGAGAATATGGAGTTATCrGATGCATGTCCTCTTTGACCATTCCAAC 
CTGGGTTCATGA (SEQ ID NO: 208) 

35 

AOLFR114 sequences: 

MERINHTSSVSEFILLGI^SRPEDQKTLFVLFLIVYLVTITGNLIJILAIR^ 
LTDICFrrSVWKMLMNFI^EKKTISYAGCLTQMYFLYALGNSDSCI.i:AV^ 
HYVTTMSEDEfflCVLLVAFSCSFPHIJ9[SLIJnXLLNIU.TFCDSNVI^^ 
40 EWQMTEAPm.VTRFLCIAFSYIRn.TTVLKffSTSGK3iK^ 

PSTYAVimHVATIVYTVI^SMLNPFrifSIJXNKDIXQGLKKLMSKilS (SEQ ID NO: 209) 



ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
GGCCTGAGGACCAAAAGACACTCTrTGTTCTCTTCCTCATCGTGTACCTGGTCACCATAAC 
45 AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACCCCTATGTATT 
TCnrCITGAGTTTTCTGTCTCTCACTGATATTTGCTTTACi^ 

CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 

ATTTTCTCTATGCCITGGGCAACAGTGACAGCTGGCITCrrGGCAGTCATGGCCT^ 

CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 

50 TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACTCACTCCTGCACACACTTCTGCrG 
AATCGTCrCACCTTCTGTGACTCCAATGTTATCCACCACTTTCTCrGTGACCTCAGCCCTGT 
GCTGAAATTGTCCTGCTCTTCCATATTTGTCAATGAAATTGTGCAGATGACAGAAGCACCT 
ATTGTTTTGGTGACTCGTTTTCTCTGCATTGCTTTCrCTTATATACGAATCCTCACTACAGT 
TCrCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCrTCTCCACCTGTGGTTTTrACC^^ 

55 CCGTGGTGACGCTCTTtTATGGAAGCATCTTCTGTGTCTATTTACAGCCCCCATCCACCTAC 
GCTGTCAAGGACCACGTGGCAACAATTGTITACACAGTTTTGTCATCCATGCTCAATCCrT 
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TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCrrGAGGAAGCTTATGAGCAAGA 
GATCCTAG (SEQ ID NO: 210) 



AOLFR115 sequences: 

5 MEGFYLRRSHELQGMGKPGRVNQTWSDFLLLGI^EWPEEQPLIJ7GIFLGMYLVTMVGNLLn 
LAISSDPHLHTPMYFFLAM^LTDACFTSASIPKMLA]^JffiTQSQ^^ 
NCLLAVMAYDRWAICQPLHYSTSMSPQLCALNa.GVCmTLTNCPALMHTLLLTRV 
AJffHFYCDPSALLKIACSDTHVNELMIITMGLIJfLTWLLLIWSYVRff 
FSTCGSmTVVLIJYGSLMGVYIXPPSTYSTERESRAAVLYMVIIPTLNPFIYSIJ^^ 
1 0 KLFVSGKTFFL (SEQ ID NO: 21 1) 



ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACTTCCTCCrrCTAGGACrCTCTGAGTGGCCAGAGGAGC 
AGCCTCTTCTGTTTGGCATCm'CCnTGGCATGTACCTGGTCACCATGGTGGGGAACCTGCT 

1 5 ATTATCCrGGCCATCAGCTCTGACCCACACCTCCATACTCCCATGTACTTCTTTCTGGCCAA 
CCTGTCATTAACTGATGCCrGTTTCA(nTCTGCCrCX:ATCCCCAAAATGCTGGCCAACAI^ 
ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCITGCACAGCTATATTTCCrCCTTATG 
TITGGTGGCCITGACAACTGCCTGCrGGCTGTGATGGCATATGACaSCTATGTGGCCATCT 
GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCTGGGTGT 

20 GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 
TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAGTGCTCTCCTGAAGCTTGC 
CTGCrCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCrrGTTCCTCACT 
GTTCCCCTCCTGCTGATCGTCTTCTCCrATGTCCGCATITTCTGGGCTGTGTTTGTCATCT 
ATCrCCTGGAGGGAGATGGAAGGCCTTCTCTACCrGTGGTTCTCATCTCACGGTGGTTCTG 

25 CTCITCTATGGGTCTCTTATGGGTGTGTATTTACITCCrCCATCAACTTA^ 

GGAAAGTAGGGCTGCrGTTCTCTATATGGTGATTATTCCCACGCTAAACCCATTCATTTAT 
AGCTTGAGGAACAGAGACATGAAGGAGGCTTTGGGTAAACTITTTGTCAGTGGAAAAACA 
TTCTTTTTATGA (SEQ ID NO; 212) 



30 AOLFR116 sequences: 

MDEANHSWSEFVFLGI^DSRKIQLLLFLFFSWYVSSLMGNLLIVLTVTSDPRLQSPMYFLLAN 
IJSIINLWCSSTAPKMIYDLFRKHKTISFGGCWQIFFIHAVGGTEMVLUAM^ 
YLTDvlNPQRCILFLVISWnGmSVIQIAFVVDLLFCQPNELDSFFCDLPm'IKLACffiTYTLGFR^ 
TANSGFISIASFLILHSYIFILVTVQKKSSGGIFKAFSMLSAHVrsrsr^ 

35 KFIAIFDAVITPVLI^VIYITRNKEMMVAMRRRCSQFVNYSKIF (SEQ ID NO: 213) 



ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCTGACT 
GGAAGATCCAGCrCCrCCrCTTCCTCirmCTC^ 

AATCTCCrCATTGTGCTAACTGTGACCTCTGACCCTCGTTTACAGTCCCCCATGTACTTCCT 
40 GCTGGCCAACCnTrCCATCATCAATTTGGTATTTTGTTCCTCCACAGCTCCCAAGATGAT^ 
ATGACCITITCAGGAAGCACAAGACCATCrCnTITGGGGGCTGTGTAGlTCAG 
TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCrCATAGCCATGGCTTTTGACCGATAT 
GTGGCCATATGTAAGCCTCTCCACTACCTGACCATCATGAACCCACAAAGGTGCATTTTGT 
TTTTAGTCATTTCCTGGATTATAGGTATTATTCACrCAGTGATTCAGTTGGCTT^ 
45 GACCTGCTGTTCTGTGGCCCTAATGAATTAGATAGTTTCTTTTGTGATCTTCCTCGATT^ 

CAAACTGGCTTGCATAGAGACCTACACATTGGGATTCATGGTTACTGCCAATAGTGGATTT 
ATTTCrCTCGCTrCTTTTTTAATTCTCATAATCTCT^ 

AAAAAATCirCAGGTGGTATATTCAAGGCTTTCTCrATGCTGTCAGCTCATGTCATTGTGG 
TGGTTTTGGTCnTTGGGCCATTAATCITITrCrATATT^^ 
50 ATAAATTC(nTGCCATCTITGATGCAGTTATCACTCCCGTTITGAATCCAGTCATCrATA^ 
TTTAGAAATAAAGAGATGATGGTGGCAATGAGAAGACGATGCTCTCAGTTTGTGAATTAC 
AGTAAAATCTTTTAA (SEQ ID NO: 214) 



AOLFR117 sequences: 

55 MNlsriTVFVIOQIEKSDLKYRAISLQEISKISLO'WVLLLVISRLLIAMTLGNSTEV^ 
QHEFWC3LFrVFLLryWSIMGNSGIILLINTDSRFQTLTYFFLQHLAF\nD 
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EEKNLIIJQGCVIQFLVYATFATSDCr^Ijy^^iMAV^ 
MGSINASVQTGFTCSI^FCKSNSn^raFFCDWPILAI^CSlsrv^I^^ 
YrmiAmKMSSSAGRiCKSFSTCASHLTAVTIFYGTI^YMYLQSHSNNSQE>O^V 
PMLNPLIYSLRNKEVKEALKVIGKKLF (SEQ ID NO: 215). 

5 

ATGAATAACACrATTGTATTTGTCATAAAAATACAAATAGAAAAAAGTGACITGAAATATA 
GAGCCATTTCATTGCAAGAAATCTCAAAGATTTCCCTTCITTTCTGGGTCC^ 
ATTTCTAGACriTrACTAGCCATGACACTAGGAAACAGCACTGAAGTCACTGAATrCTA^^ 
TTCTGGGATTTGGTGCCCAGCATGAGTTTTGGTGTATCCTCTTCATTGTATTCCTr^ 
1 0 TATGTGACCTCCATAATGGGTAATAGTGGAATAATCTTACTCATCAACACAGATTCCAGAT 
TTCAAACACTCACGTACITTTTTCTACAACATTTGGCITI^ 

gctatcactcccaagatgctccaaagcrrcacagaagaaaagaatttgatatratttcagg 

gcrgtgtgatacaattcttagtttatgcaacatttgcaaccagtgacrgttatctcctg 

atgatggcagtggatccttatgttgccatctgtaagccccttcactatactgtaatcatgt 

1 5 cccgaacagtctgcatccgttrggtagctggttcatacatcatgggctcaataaatgccrc 
tgtacaaacaggttttacatgttcactgtccttctgcaagtccaatagcatcaatcacttl^ 
tctgtgatgttccccctattcitgctctttcatgctccaatgttgacatcaacatcatc^ 
citgttgtcittgtgggatctaacttgatattcactgggttggtcgtcatcn^ 
ctacatcatggcca(x;atcctgaaaatgtcttctagtgcaggaaggaaaaaatccttctca 

20 acatgtgcttcccacctgaccgcagtcaccattttctatgggacactcrcttacatgtatt^ 
gcagtctcattctaataattcccaggaaaatatgaaagtggcctttatatitratg 
gttattcccatgttaaatccrttaatctatagcitgagaaataaggaagtaaaagaagc^ 
taaaagtgatagggaaaaagttattttaa (seq id no: 216) 



25 AOLFR118 sequences: 

]N®fflMSASIJCISNSSKFQVSEFILLGFPGIHSWQHWI^IJ>LALLYLSAIAAm 
PMYIFLGn.CMVDMGLATTIIPKILAIFWDAKVISLPECFAQr5rAm^ 
VAICHPLRYPSIVTSSLILKATLFMVLimGIJFVTPWVIAAQRDYCSKNEIEHCLCSNLGW^ 
CDDRRPNSICQLVIAWLGMGSDLSLItt^YILn^YSVLRLNSAEAAAKAI^TCSSIILTLO 

30 VVISVTHLTEMKATIJPVLLNVLHNIIPPSLNPTVYALQTKJE (SEQ ID 

NO: 217) 



ATGAATCATATGTCTGCATCTCTCAAAATCTCCAATAGCTCCAAATTCCAGGTCTCTGAGTT 
CATCCTGCTCKjGATTCCCGGGCATTCACAGCrrGGCAACACrGGCTATCTCTGCCCCT 

3 5 CTACTGTATCTCTCAGCACTTGCrGCAAACACCCTCATCXn'CATCATCATCrGGCAGAACCC 
TTCrTTACAGCAGCCCATGTATATTTTCCTTGGCATCCTCTGTATGGTAGACATGGGTCrG 
CCACTACTATCATCCCTAAGATCCTGGCCATCnTCTGGTTTGATGCCAAGGTTATTAGCCTC 
CCrGAGTGCnrrGCTCAGATTTATGCCATTCACITCITTGTGGGCATG^^ 
ACTCTGCATGGCTTTTGATAGATATGTGGCTATrrGTCACCCTCTrCGCTATCCATCAA^^ 

40 TCACCAGTTCCrrAATCTTAAAAGCTACCCTGTTCATGGTGCTGAGAAATGGCTrATTTGTC 
ACTCCAGTGCCTGTGCTTGCAGCACAGCGTGATTATTGCTCCAAGAATGAAATTGAACACT 
GCCTGTGCTCTAACCrrGGGGTCACAAGCCTGGCTTGTGATGACAGGAGGCCAAACAGCAT 
TTGCCAGTTGGTTCTGGCATGG(m'GGAATGGGGAGTGATCTAAGTCTTATTATACTGTCA 
TATATTTTGATTCTGTACTCTGTACTTAGACTGAACTCAGCTGAAGCTGCAG^ 

45 TGAGCACrrGTAGTTCACATCTCACCCTCATCCnTTTCriTTTACACT 

TCAGTGACTCATCrrGACAGAGATGAAGGCTA(nTrGATTCCAGTTCTACITAATGTGTTGC 
ACAACATCATCCCCCCrTCCCTCAACCCTACAGTTTATGCACTTCAGACCAAAGAACTTAQ 
GGCAGCCTTCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO: 
218) 

50 

AOLFR119 sequences: 

MPLFNSLCWFPTIHVTPPSFILNGIPGLERVHVWISIJ>L(mmiFL^ 

MYFFFGHAI^LIDLLT(mTLPNALCn'WFSLKEINFNACLAQMFFVHGFTGVESGVLMLMAI^ 
RYIMCTiTDRYATTLTNPriAK^EIATFLRGVLIMIPFPFLVKRLP 
55 SCASIKVNVri?'GLMVALLIGVFDICaSI^YTLmKAMSI^SSDARQKAFSTCTAmSAmTYVPA 
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FFTFTAHRFGGHTIPPSLHirV'ANLYLLLPPTLNPIVYGVKTKQIRB^ (SEQ ID 

NO: 219) 



ATGCCTCrATTTAATTCATTATGCTGGTTTCCAACAATTCATGTGACTCCTCC^ 
5 TCITAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACTCTGCACA 
ATGTACATCAT(m-CCITGTGGGGAATCTTGGTCTrGTGTACCTCATTTATTATGAGGAGTC 
CITACATCATCCGATGTATITrrTTTTTGGCCATGCTCTCTCCCT 

CACCACCACTCTACCCAATGCACTCTGCATCTTCnrGGTTCAGTCTCAAAGAAATTAACTT 
ATGCTTGClTGGCCCAGATGTTCITrGTTCATGGGTTCACAGGTGTGGAGTCTGGGGTGCT 
10 CATGCrCATGGCTCTAGACCGCTATATAGCCATTTGCTACCCTTTGCGTTATGCTACCACAC 
TCACCAACCCTATCATTGCCAAGGCTGAGCITGCCACCTTCCTGAGGGGTGTATTGCTGAT 
GATTCCTTTCCCATTCnTGGTTAAGCGTTTGCCTTTCTGCCA/^ 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCrAATGGTTGCTCrCCTGATTGGAGTGTTTGACATTTGTTGTATATC^^ 
1 5 ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCITCATCAGATGCTCGGCAGAAGGCn^ 
CAGCACCTGCACrGCCCATATATCTGCCATCATCATCACCrATGTTCCAGCATTCnTCACTT 
TCirrGCCCACCGTTTTGGGGGACACACAATTCCCCCTTCTCTTCACATCATTGTG 
CTTTATCTTCITCTrCCCCCAACTCTAAACCCTArrGT^ 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 

20 

AOLFR120 sequences: 

MQPYTKNWTQVTEFVMMGFAGIHEAHLLFFILFLTlvm.FrLVEh^ 
FLTHI^a.E]WYTSVTWKMIAGFIGVDGGKNISYAGCLSQLFirrFLGATECFLI^^ 
VAICMPIJry"GAFVSWGTCIRIAAACWLVGFLTPILPIYLI^QLTFCGPNV^ 
25 CSDVTWKETVDFLVSIAVIXASSMVIAVSYGNrVWTLLHIRSAAERWK^ 
YGTLFFMWqmVTSSINFNKWSVFYSVVTPMLNPLlYSLim^ 
(SEQ ID NO: 221) 



ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCITTGCTG 
30 GCATCCATGAAGCACACCTCCTCITCTTCATACTCrTCCTCACCATGTACCTGTTCACC^ 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGQACCACCGACTACGGAGACCCATGT 
ATIT(nTCCTGACACACriTGTCCTGCCTTGAAATCrGGTACA(^ 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCrCTTATGCrGGTTGCCTAT 
CCCAGCTCTTCATCTTCACCITrCrTGGGGCAACTGAGTGTTTCCTACT 

35 TATGATCGTTATGTGGCCATTTGTATGCCrCTCCACTATGGGGCITTTGTGTCCTGGGGCAC 
CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCTCACACCCATCnTGCCAATCT 
ACCTCTTGTCTCAGCTAACATTTTGTGGCCCAAATGTCATTGACCATTrcrCCTGTGATGCC 
TCACCCITGCTAGCCITGTCGTGCTCAGATGTCACTTGGAAGGAGACrGTGGAT^ 
TGTCTCTGGCTGTGCTACTGGCCrCCTCTATGGTCATTGCTGTGTCCTATGGCAACATCGTC 

40 TGGACACrGCTGCACATCCGCTCAGCrOCTGAGCGCTGGAAGGCCTTCrCTACCTGTGCAG 
CTCACCTGACTGTGGTGAGCCTCITCTATGGCACTCrTTTCT^ 

GTGACCrCCTCCATCAACTTCAACAAGGTGGTATCTGTCTTCTACrCTGTTGTCACGCCCAT 
GCTCAATCCrCTCATCTACAGTCTTAGGAACAAGGAAGTGAAGGGAGCTCTGGGTCGAGTC 
TTTTCTCrCAACTTTTGGAAGGGACAGTGA (SEQ ID NO: 222) 

45 

AOLFR121 sequences: 

MKRKNFTEVSEFIFLGFSSFGKHQITLFVWLTVYmTLVANIIIVTncroHHLHTPMYF 
SSETVYTLVIWRMLI^LIFHNQPrSLAGCATQMFFFVILATNNCFLLTAMGYDRYVAICRPLRY 
TVmSKGLCAQLVCGSFGIGLT^IAVLHVTAMFNLPFCGTVVDHFFCD^VTVMKLSCroTTI^^ 
50 NYGVSSFVffWIGLmSYVLVISSILQIASAEGRKKTFATCVSHLTVVIVHCGCASIAYLKPK^ 
SffiKDLVLSVTYTnXPLLNPVVYSLRNKEVKDALCRVVGRMS (SEQ ED NO: 223) 



ATGAAGAGAAAGAACirCACAGAAGTGTCAGAATTCATTTTCTTGGGATTTTCT 
GAAAGCATCAGATAACCCrCTTTGTGGTTTTCCTAACTGTCTACATTTTA^ 
55 AACATCATCATTGTGACTATCATCTGCATTGACCATCATCTCCACACTCCCATGTATTTCTT 
CCTAAGCATGCTGGCTAGTTCAGAGACGGTGTACACACTGGTCATTGTGCCACGAATGCTT 
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TTGAGCCTCATTITrCATAACCAACCTATCrCCTTGGCAGGCTGTGCTACACAAATGTTC^ 
TTTTGTTATCTTGGCCACrAATAATTGCTTCCTGCTTACTGCAATG^ 

TGGCCATCTGCAGACCCCTGAGATACACTGTCATCATGAGCAAGGGACTATGTGCCCAGCT 
GGTGTGTGGGTCCmTGGCATTGGTCTGACTATGGCAGTTCTCCATGTGACAGCCATGTTC 
5 AATTTGCCGTTCrGTGGCACAGTGGTAGACCACTTCTn[TTGTGACATTTACCCAGTCA^ 
AACTirCTTGCATTGATACCACTATCAATGAGATAATAAATTATGGTGTAAGTTCATTTGT 
GATITTTGTGCCCATAGGCCTGATATITATCTCCTATGTCCTTGTCATCTCTTCCATCC^ 
AAATTGCCTCAGCTGAGGGCCGGAAGAAGACCirrGCCACCTGTGTCTCCCACCTCACTGT 
GGTTATTGTCCACTGTGGCTGTGCCTCCATTGCCTACCTCAAGCCGAAGTCAGAAAGTTCA 
10 ATAGAAAAAGACCTTGTTCTCTCAGTGACGTACACCATCATCACTCCCTTGCTGAACCCrG 
TTGTTTACAGTCTGAGAAACAAGGAGGTAAAGGATGCCCTATGCAGAGTTGTGGGCAGAA 
ATATTTCTTAA (SEQ ID NO: 224) 



AOLFR122 sequences: 

15 MEWENQmVEFFLKGHSVHPRLELUWLIFIMWmLGNGT^ 

SFIJDICYTTTSIPSTLVSFI^ERKTISFSGCAVQMFLGLAMGTTECVLLGMIV^ 
YPHMSKNAYWMAVGSWFAGIVNSAVQTTFWQLPFCKJEasrV^^ 
EFIMLVATDJfTIMPLIXmSYSLnSSILKfflSSEGRSKAFSTCSAHLTVV^ 
KETLNSDDIJDATDKIISMFi^GVMTPM]VG^^PLIYSLRNra (SEQ ID NO: 

20 225) 



ATGGAATGGGAAAACCAAACCATTCTGGTGGAATTTTTTCTGAAGGGACATTCTGTTCACC 
CAAGGCTTGAGTTACTCTTTITTGTGCTAATCrTCATAATGTATGTG 
AATGGTACTCTCATTTTAATCAGCATCrTGGACCCrCACCrrCACACCCCTATGTAO^ 
25 TCTGGGGAACCTCrCCTTCrrGGACATCTGCTACACCACCACCTCTATTCCCTC^ 
TGAGCITCCTITCAGAAAGAAAGACCATTTCCrTTTCTGGCT 

GG<^GGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCATGATGGCCrTTGACCGCTATG 
TGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAQCAAGAATGCCTATGTACCCAT 
GGCTGTTGGGTCCTGGTITGCAGGGATTGTCAACrcrGCAGTACAAACrACAT^ 

3 0 CAATTGCCTTTCTGCAGGAAGAATGTCATCAATCATTTCTCATGTGAAATTCTAGCT 

GAAGTTGGCCTGTGCTGACATCTCAGGCAATGAGTTCCrrCATGCTTGTGGCCACAATATTG 
TTCACATTGATGCCACTGCTCTTGATAGTTATCTCnTACrCATTAATCATTTCCAGCATCCT 
CAAGATTCACTCCTCTGAGQGGAGAAGCAAAGCnTrCTCrACCTGCTCAGCCCATCTGACT 
GTGGTCATAATATTCTATGGGACCATCCTCTTCATGTATATGAAGCCCAAGTCTAAAGAGA 

35 CACITAATTCAGATGACTTGGATGCTACCGACAAAATTATATCCATGTTCTATGGGGTGAT 
GACrCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAAGAGGCAGT 
AAAACACCTACCGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 226) 



AOLFR123 sequences: 

40 MYIlFTDFDVSNISm.NHVLFm'QQAGDLEHMETRNYSAMTEFFLVGI^QYPELQ 

IMYMIELLGNSLLmmDSRLHTPMYFFLGNI^SFLDICYTSSSIPPMLnFMSERKSISFra^ 
VVSlJ3LGSTECVLlAVtAAYBHTVMa<iPlRYSmA^ 
MMLPFCGNNVIDHrrCEIIALLKLVCSDITOm.IMTVTMVSLm 
GRKKAFSTCSAHSrVVIIJFYGSALFlVrmKPKSKNTm'SDEnGLSYGW 

45 KEAVKKVLSRHLHLLKM (SEQ ID NO: 227) 



ATGTACAGATTTACAGATTTTGATGTATCAAACATTTCAATTTACCTGAATCATGTCCTT^ 
CTATACTACCCAGCAGGCAGGTGACCTAGAACACATGGAGACAAGAAATTACTCTGCCAT 
GACTGAATTCTTn['CTGGTGGGGCrTTCCCAATATCCAGAGCTCCAGCT^^ 

50 TCTGCCTCATCATGTACATGATAATCCTCCTGGGAAATAGCCTCCTCATTATCATCACCATC 
TTGGATTCTCGCCrCCATACTCCCATGTATTTCTTTCrTGGAAACCTCTCA^ 
CTGTTACACATCCTCATCCATTCCTCCAATGCITATTATATTTATGTCTGAGAGAAAATC^ 
TCTCCTTCATTGGCTGTGCTCTGCAGATGGTTGTGTCCCITGGCTTGGGCTCCACTGAGTGT 
GTCCTCCTGGCrGTGATGGCCTATGACXZACrATGTGGCCATCTGCAACCCACTGAGGTACT 

55 CCATCATCATGAACGGAGTGCTGTATGTGCAAATGGCTGCATGGTCCTGGATCATAGGCTG 
TCTGACCTCCCTATTGCAAACAGTTCTGAC^TGATGTTGCCnTrCTGTGGGAATAATG^^ 
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ATTGATCATATTACCTGTGAAATITrGGCCCTTCrAAAACTTGTTTGTTCAGATATCAC^ 
CAATGTGCTTATCATGACAGTGACAAATATTGTTTCACTGGTGATTCTTCTACTGTTAAT^ 
TCATCTCCTATGTGTTTATTCTCTCTTCCATCCTGAGAATTAATTGTGCTGAGGGAAGA^ 
AAAGCCTTCTCTACCTGTTCAGCGCACTCGATTGTGGTCATCITATTCTACGGTTCAGCCCT 
5 TTTTATGTACATGAAACCCAAGTCAAAGAACACTAATACATCTGATGAGATTAT^ 

TCTTATGGAGTGGTAAGCCCAATGTTAAATCCCATCATCTATAGCCTCAGGAATAAAGAGG 
TCAAAGAGGCTGTAAAGAAAGTCCrGAGCAGACATCTGCATTTATTGAAAATGTGA (SEQ 
ID NO: 228) 



10 AOLFR124 sequences: 

MNHSWTEFIILGLTKKPELQGIIFLFFLIVYLVAFLGNMLII]AKIY^^^ 
D^CTTSIIPKMLGTMLTSE^r^ISYAGCMSQLFLF^VSLGAEMVLFTT^lAYDRWAICT^ 
VM^ffiHMCVALLS^^VMAIAVTNSWVHTALIMRLTPCGP^^^ 
MVYVADITLAIGDF]LTCISYGFIIVAILiaRT\^GKRKAFSTCSSHLTWTLYYS^ 

1 5 YTFERDKWAALYTLVTPTO^PMWSFQNREMQAGIRKWAFIJKH (SEQ ID NO: 229) 



ATGAATCACAGCGTTGTAACTGAGTTCATTATTCTGGGCCTCACCAAAAAGCCTGAACTCC 
AGGGAATTATCnTCCTCnTrTTTCTCATTGTCTATC^ 

ATCATCATTGCCAAAATCrATAACAACACCTTGCATACGCCCATGTATGTTTTCCrTCTGAC 
20 ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
GCTAACATCAGAAAATACCATTTCATATGCAGGCTGCATGTCCCAGCTCTTCTTGTTCACA 
TGGTCTCTGGGAGCTGAGATGGTTCTCrTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTC7ITCATTACAGTACTGTTATGAACCACCATATGTGTGTAGCCITGCTCAGC 
ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
25 CirrCrGTGGGCCAAACACCATTGACCACrTCTTCrGTGAGATACCCCC^ 

TCCrGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACirrATTCTTACCTGCATCTCCrATGGTTTTATCATTGTTGCTATTCT^ 
CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTrACTATTCTCCTGTAATCrACACCTATATCCGCCCTGCTTCCAGCT 
30 AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 
TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGAAA 
CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 

35 MTNQTQMMEFLLVIOniENWVLLRmALLFSLryXTAVLM^ 

LSFLDLCLISATWKSILNSVASTDSISFLGCVLQLFLVVLLAGSEIGILTAMSYDRYAAICCa'LHC 
EAVMSRGLCVQLMALSWLNRGALGLLYTAGTFSLNFYGSDELHQFFCDVPALLKLTCSKEHAI 
ISVSVAIGVCry-AFSCLVCIWSYVYIFSAVLMSQRQRQSKAFSNCWHLIVVTWLVTGAVAYL 
KPGSDAPSIIJDLLVSVFYSVAPPTLNPVIYCLKNKDIKSAl^K\TLWNVRSSGVMro (SEQ ID 

40 NO: 231) 



ATGACCAATCAGACACAGATGATGGAATTCTTGCTTGTGAGATTTACTGAGAATTGGGTGC 

TCX^TGAGGCTGCATGCXTTGCTCTTCTCACrGATCTACCTCACGGCTGTC 

GTCATCATTCTCCrCATGATTCTGGACCATCGTCTCCACATGGCAATGTACITITrCCT^ 

45 ACATTTGTCCTTCITAGACCTGTGTCTCATTTCTGCCACAGTCCCCAAATCCATCCrCAACT 
CrGTCGCCrCCACTGACTCCATCTCCTTCCTGGGGTGTGTGTTGCAGCTCTTCITGG 
CTGCTGGCTGGATCAGAGATTGGCATCCTTACTGCCATGTCCTATGACCGCTATGCTGCCA 
TCTGCrGCCCCCTACACTGTGAGGCTGTCATGAGCAGAGGGCTCTGTGTCCAGTTGATGGC 
TCrGTCCTGGCrCAACAGAGGGGCCTTGGGACTCTTGTACACAGCTGGAACATTCTCTCT 

5 0 AATTTTTATGGCTCTGATGAGCTACATCAGTrCrTCTGCGATGTCCCTGCCCTACTAAAGCT 
CACrTGTTCTAAAGAACATGCCATCATTAGTGTCAGTGTGGCCATTGGGGTCTGTTATGCA 
TTTTCATGTTTAGTTTGCATTGTAGTTTCCTATGTGTACATTTTCTCTGCTGTGT^ 
ATCACAGAGACAGAGACAATCCAAAGCCTTTTCCAACTGTGTGCCrCACCTCATTGTTGTC 
ACTGTGTTTCITGTAACAGGTGCTGTrGCITATTTAAAGCCAGGGTCrGATGCACCTTCTAT 

55 TCTAGACTTGCTGGTGTCTGTGTTCrATTCTGTCGCACCTCCAACCTTGAACCCTGTTATCT 
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ACTGTCTGAAGAACAAGGACATTAAATCCGCTCTGAGTAAAGTCCTGTGGAATGTTAGAA 
GCAGTGGGGTAATGAAAGATGACTAA (SEQ ID NO; 232) 



AOLFE1126 sequences: 
5 MFLYLCFIFQRTCSEEI^EENATLLTEFVLTGFLHQPDCKIPIJFlAFLVr^ 
KDPHLHIPMYIJ?LGSLAFVDASLSSTVTPKMLINFLAKSKMISLSECN^ 
ATMAYDRWAICKAIiYPVBVOmLCIQLLVLSFIGGLLI^ 
PLIiOSCroSSINIOMWIFAGSVQVFriGmiSYTIIIJn^ 

YGPLTFKYLGSASPQADDQDMMESLFmOWm^Mn'SLKNKQVI^ (SEQ ID 

10 NO: 233) 



atgttcctttaccritrgctrcatttttcagaggacatgcagtgagg 

atgcaacattgctgacagagtttgttctcacaggatttttacatcaacctgactgtaa;^ 

accgctcircctgggattcttggtaatatatctgatcaccatcatggggaatctt^ 

1 5 ttgttctcatctggaaagacccrcaccttcatatcccaatgtacttattccrrgggagttta 
gccrttgtggatgcrtcgttatcat(xacagtgactccgaagatgcrgatcaactrct^ 
ctaagagtaagatgatatcrctcrctgaatgcatggtacaatttttttcccttgt^ 
gtaaccacagaatgttttctcttggcaacaatggcatatgatcgcratgtagccatttgca 
aagctttactttatccagtcattatgaccaatgaactatgcattcagctattagtcttgtca 

20 tttataggtggccttcntcatgctttaatccatgaagcrttt^ 

taattccaacataatacaacacttttacrgtgacattatcccattgttaaagatrtcctgta 
ctgattcctctattaactttctaatggtttttattttcgcaggttctgt^ 
ttggaactattcttatatcttatacaattatcctctttacaatcrragaaaaga^ 
aaagggatacgaaaagctgtctccacctgtggggcrcatctcntatctgtatcrt^ 

25 atggcccccrcaccttcaaatatctgggctctgcatctccgcaagcagatgaccaagatat 
gatggagtctctattttacactgtcatagttcctitattaaatcccatgatcracagcctga 
gaaacaagcaagtaatagcttcattcacaaaaatgttcaaaagcaatgtttag (seq id 

NO: 234) 



30 AOLFR127 sequences: 

MSNEDI^QDNTTLLTEFVLTGLTYQPEWKMPLFLVFLVZYLITTVnft^ 
YFFLGSIJafVDAWISSTVTTKMLVM?IAKNRMISLSEC^ 
VAiaO»LLYPVIMNNSLCm.LAFSFLGGFLHALniEVIJFRLTFa^^ 
PSINFLMVFILSGSIQVFriVTVI^SYTFALFrmKiaCSVRGVRKAFSTCGAm 
35 MYmPASPQADDQDMIDSVFYTniPLLNPir^SIJOSIKQVIDSFTECMV^^ (SEQ ID NO: 235) 



ATGTCGAATGAGGACATGGAACAGGATAATACAACATTGCTGACAGAGTTTGTTCTCACA 
GGACTTACATATCAGCCAGAGTGGAAAATGCCCCTGTTCTTGGTGTTCITGGTGATCTATC 
TCATCACTATTGTGTGGAACCTTGGTCTGATTGCTCnTATCTGGAATGACCCACAACn 
40 ATCCCCATGTACTTTTTTCTrGGGAGTTTAGC(mTGTTGATGCTT 

AACTCCCAAAATGTTGGTTAATTTCITGGCCAAAAACAGGATGATATCrCTGTCTGAATGC 
ATGATTCAATTTITTTCCITTGCATTTGGTGGAACT 

GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCTTCTCATTTTTAGGTGGCTTCCTCCATGCC^ 

45 TGAAGTCCTTATATTCAGATTAACCTTCTGCAArrCTAACATAATACATCATTTTTACTGTG 
ATATTATACCACTGTTTATGATTTCCTGTACTGACCCTTCTATTAATTTTCTi^ 
TTTTGTCTGGCrCAATTCAGGTATTCACCATTGTGACAGTTCTTAATTCTTACACA 
CTTTTCACAATCCTAAAAAAGAAGTCTGTTAGAGGCGTAAGGAAAGCC^^ 
GAGCCCATCrCTTATCTGTCTCTTTATATTATGGCCCACTTATCTTCATGTATTTGCGCCCT 

50 GCATCrCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAATCATAATTC 
CnrrGCTAAATCCCATTATCrACAGTCTGAGAAATAAACAAGTAATAGATTCATTCACAAA 
AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFK128 sequences: 
55 METQNLTVVTEFmLGLTQSQDAQLLVFVTLVLIFYLIILPGNFLIIFriKSDPGL^ 
LLDASYSFIVWIU^VDFI^EKKVISYRSCrrQLFFLHFLGAGEMFLLVVMA^ 
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STIMNPRACYAI^LVLWLGGFmSIVQVALI]jn.PFCGPNQLDNFFCDWQVIKIAC^^ 
LMVSNSGlXSLLCTLGLLASYAmailREHSSEGKSKAISTCTTfffll^ 
ADKWSLFHTWPLMNPVIYTLimQEVKASMRKLI^QHMFC (SEQ ID NO: 237) 



5 ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCTGACCCAGTCrC 
AAGATGCTCAACITCTGGTCTTTGTGCTAGTCITAATTTTCTACC^ 

AATTTCCrCATCATTlTCACCATAAAGTCAGACCCTGGGCTCACAGCCCCCCrCTATTT(^ 

TCTGGGCAACITGGCCTTACrGGATGCATCCTACTCCTTCATTGTGGTTCCCAGG^^ 

GTGGA(JITCCTCTCTGAGAAGAAGGTAATCrCCTATAGAAGCrGCATCACTCAGCT 

1 0 TCTTGCATTTTCTTGGAGCGGGAGAGATGTTCCTCCTCGTTGTGATGGCCTTTGACCGCTAC 
ATCGCCATCTGCCGGCCTTTACACTATTCAACCATCATGAACCCTAGAGCCTGCTATGCAT 
TATCGTTGGTTCTGTGGCTTGGGGGCirrATCCATTCCATTGTACAAGTAGCCCnTATC^ 
CACTTGCCnTrCTGTGGCCCAi^CCAGCTCGATAACTTCrTCTGTGATGTTCCACA 
CAAGCTGGCCTGCACCAATACCnTrGTGGTGGAGCrrTCTGATGGTCrCCAACAGTGGCCTG 

1 5 CrCAGCCTCCTGTGCITCCTGGGCCTTCTGGCCTCCTATGCAGTCATCCTCTGTCGT^ 

GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATCATT 
ATATTTCrCATGTTTGGACCTGCTATTTTCATCTACACITGCCCC^ 
TGACAAGGTAGTTTCTCTTTTCCATACTGTCATCnTrCCTTTGATGAACCCT 
CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTTTTG 

20 CTGA (SEQ ID NO: 23 8) 



AOLFR129 sequences: 

MALYFSLILHGMSDLFFI^TGHPRASaiMEAMKLLNQSQVSEFILIXjLTSSQDVEFLIJ'AI^ 
YVVTVLGNLLIIVTVFNTPNLNTPMYFLLGNLSFVDMTLASFATPK\^^ 
25 Qn'LLHLLGGVEMVIXVSMAFDRYVAI<3CFLBrmTIlVD>fl^ 

AVNU>FCGPNVVDSnfCDLPLWKIACTOrYFVQVVrV'ANSGnSLSCTnLLISYSLI^^ 
GQSKARSTLTAHTIVVILFFGPaFmWPFGNHSVDKFIAVFYTnTPILNPn^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 



30 ATGGCrCTTTATTTTTCACTCATACrCCATGGTATGAGTGATCTTTTC^^ 

TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 
AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGTAGAGTTTCITCrrCTTTG 
TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCTTATTATAGTCACAGTGTTTAAC 
ACCCCTAACCTGAATACTCCCATGTATTTTCTCCITGGTAATCrCT(^^ 

35 Ccm-GCTTCTTTTGCCACCCCTAAGGTGATTCTGAACTTGTTAAAA^ 
TCITITGCTGGGTGCTrCACTCAGATATTTCrrCCTrCACTTACT 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAGCCCCTACACTA(^ 

ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCTCTTGGGTCTCC 

TTCACrCAGGGTTTCAGATACCATTTGCrGTGAACTTGCCCTTTTGTGGT^ 

40 GACAGCATTTTTTGTGACCrCCCTTTGGTTACTAAGCITGCCT 

ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCrGAGCTGTTTCATTATTTTGCnTA 
TCrCCTACAGTCrGATCcrCATAACCATTAAGAACCACTCTCCTACTGGGCAATCTAA^ 
CCGTTCCACTTTGACTGCTCACATCACAGTGGTGATTCTCriTCriTrGGCCCAT 
TCTACATTTGGCCCTTCGGCAACCACTCTGTAGATAAGTTCCTTGCTGTGl^^ 

45 ATCACTCCTATCITGAATCCAATTATCTATACTCTGAGAAACAAAGAAATGAAGATATCCA 
TGAAAAAACTCTGGAGAGCTTTTGTGAATTCTAGAGAAGATACTTAG (SEQ ID NO: 240) 



AOLER13I sequences: 

MASTSNVTELIFTGLFQDPAVQSVaFVWDPVYLATWGNGLIVLTVSISKSLDSPMYF 
50 LVEISYSSTIAPKFnDLLAKIKTISLEGCLTQIFFFHFFGVAEILLIVVMAYDCWAICKPLHYM>^ 
ISRQLCHLLVAGSWLGGFCHSnQILVnQLPFCGPNVroHYFCDIXJPLFKXACroTFMEGVr^ 
NSGLFSWSFLmVSSYIVILVNLRNHSAEGRHKj^LSTCASHrrVVILFFGPAIFLYM^ 
KLVAVFm^MLNPHYTLRNAEViaAffiRLWSKKENPGRE (SEQ ID NO: 241) 



55 ATGGCCAGTACAAGTAATGTGACTGAGTTGATTTTCACTGGCCETrTCCAGGATCCAGCTG 
TGCAGAGTGTATGCirrGTGGTGTTTCTCCCCGTGTACCTTGCCACGGTGGTGGGCAATGG 
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CCTCATCGTITCTGACGGTCAGTATCAGCAAGAGTCrGGATTCTCCCATGTACITCTTCC^ 
GCTGCCTGTCCITGGTGGAGATCAGTTATTCCTCCACTATCGCCCCrAAATTCATCATAGAC 
TTACTTGCCAAGATTAAAACCATCTCTCTGGAAGGCTGTCrGACTCAGATATTC^ 
CTTCITTGGGGTTGCTGAGATCCriTrTGATTGTGGTGATGGCCT 
5 ATTTGCAAGCCTCTTCATTATATGAACATTATCAGTCGTCAACTGTGTCACCITCT^ 
TGGTTCCTGGCTGGGGGGCTTTTGTCACrCCATAATTCAGATTCTCGTTATC^ 
CCTTCTGTGGTCCCAATGTGATTGACCACTATTTCTGTGACCTCCAGCCTTTATTCAAGC^ 
GCCTGCACTGACACCITCATGGAGGGGGTTATTGTGTTGGCCAACAGTGGATTATTCTCTG 
TCTTCTCCTTCCTCATCITGGTGTCCTCnTATATTGTCATTCT 
1 0 TCTGCAGAGGGGAGGCACAAAGCCCrCTCCACCTGTGCTTCTCACATCACAGTGGTCATCT 
TGTTTTTTGGACCrGCTAT<m-CCTCTACATGCGACCrrCITCC^ 

CnTGTGGCTGTATTCTACACGGTCATCACCCCCATGCTGAACCCCATCATTTACACACTCAG 
GAATGCAGAGGTGAAAATCGCCATAAGAAGATTGTGGAGCAAAAAGGAGAATCCAGGGA 
GGGAGTGA (SEQ ID NO: 242) 

15 

AOLFR132 sequences: 

MVATNNVTEnFVGFSQNWSEQRmVMFLLMYTAVVLG^ 

SF\^ICYCSVMAPKLIFDSFIKRKVISLKG<XTQMFSLHFFGGTEAFLIMVMAYDRWAIC^ 
HYMAIMNQRMCGLLVRIAWGGGLLHSVGQTFLIFQIJ>FCGP^fIMDHYFCDV^ 
20 FFISlXHTNGGSISWSFFVIJyiASYLimHFLRSHNLEGQHK^ 

PCVTIJPADKIVAVFVnrVVlTLLOTVIYSFRNAEVKNAMRIUfIGG (SEQ ID NO: 243) 



ATGGTTGCTACAAACAATGTGACTGAAATAATTTTCGTGGGATTTTCCCAGAATTGGAGTG 
AGCAGAGGGTCATTTCTGTGATGTTTCTCCrCATGTACACAGCTGTTGTGCTGGGCAATGG 

25 CCrCATTGTGGTGACCATCCTGGCCAGCAAAGTGCTCACCTCCCCCATGTATTTCITTCT 
GCTACTTATCCTTTGTGGAGATC7rGCTACTGTTCrrGTCATGGCCCCC7\AGCIT^ 
TCCTTTATCAAGAGGAAAGTCATTTCTCTCAAGGGCTGCCTCACACAGATGTTT^ 
ATTTCTTTGQTGGCACrGAGGCCTTTCTCCTGATGGTGATGGCCTATGACCGCTATGTGGC 
CATCTGCAAGCCCXTGCACTACATGGCCATCATGAACCAGCGAATGTGTGGTCTCCTCGTG 

30 AGGATAGCATGGGGCGGGGGCCrGCTGCATTCrGTrGGGCAAACCTTCCTGATTTTC^ 

TCCCGTTCTGTGGCCCCAACATCATGGACCACTACTTCTGTGATGTCCACCCAGTGCTGGA 
GCTGGCCTGCGCAGACACCTTCTTCATTAGCCTGCTGATCATCACCAATGGCGGCTCCATC 
TtXGTAGTCAGTTTCITCGTGCTGATGGCrTCCrrACCTGATCATCCTGCACn^ 
CCACAACTTGGAGGGGCAGCACAAGGCCCrcrCCACCTGTGCCTCTCATGTCACAGTTGTC 

35 GACCTGTrCTTCATAC(nTGCTCCTrGGTCTATATTAGGCCCn'GTGTCACCCrCCCT 

CAAGATAGTTGCrGTATrTTATACAGTGGTCACACCTCTCTTAAACCCTGTGATTTACTCCT 
TCAGGAATGCTGAAGTGAAAAATGCCATGAGGAGATTTATTGGGGGAAAAGTAATTTGA 
(SEQ ID NO: 244) 



40 AOLFR133 sequences: 

MTEFlFLVI^PNQEVQRVCFVffLFLYTAIVLGNFLIVLTVMTSRSLGSPMYFFLSYI^FMEICT^ 
SATAPKlISDLIAERKVISWWGClVL^.QLFFLHFFGGTEffLLTVMAYDHW^^ 
WQVCTVLVGIAWGGFMHSFAQILLIFHIXFCGPNVIISECYFCDLWLIXIJ^CSDTFL^^ 
GGTLSVISFGVLLASYMVILLHLRTWSSEGWCKAIJSTCGSHFAVVIIJFFGPCVFNSLRPST^^ 

45 DKMVAVFY^VITA^LNPVn^SLRNAEMRKA^^KIU:wmTL^ (SEQ ID NO: 245) 



ATGACTGAATTCATTTTTCTGGTACTTTCTCCCAACCAGGAGGTGCAGAGGGTT^ 
TGATATTTCTGTTCITGTACACAGCAATTGTGCrrGGGGAATTTCCrCATTGTGCn'CAC^ 
ATGACCAGCAGAAGCCnTGGTTCCCCCATGTACrTCrTCCrCAGCTACCTCrCCnTC^^ 
50 GATCTGCTACTCCTCCGCrACAGCCCCCAAACTCATCTCAGATCTGCTGGCTGAAAGGAAA 
GTCATATCTTGGTGGGGCTGCATGGCACAGCITTTCTrcrTGCAC^ 

GATTTTCCrGCrCACTGTGATGGCCTATGACCACrATGTGGCCATCTGCAAGCCCCTCAGC 
TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 
GGCTTCATGCATTCCirrGCACAAATCCTTCTCATCTTCCACCTGCTCTTCT 
55 TGTGATCAATCACrATTTCTGTGACCTAGTTCCCCTTCrCAAACTTGCCTGCTCTG^^ 

TCCrCATTGGTCrGCTGATTGTTGCCAATGGAGGCACCCTGTCTGTGATCAGTTTTGGGGT 
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CCTaTAGCATCCTATATGGTCATCITGCrCCATCTGAGAACCrGGAGCrcrrGAA 
TGCAAAGCCCTCTCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTTCTTTGGGCCCT^ 
CGTCirCAACTCrCTGAGGCCTTCTACCACrcrrGCCCATAGACAAGATGGTGGCTGTGT^ 
ACACAGTGATAACCGCGATCCTGAACCCTGTCATCTACrcrCTGAGAAATGCTGAAATGAG 
5 GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ DD 
NO: 246) 



AOL,FR134 sequences: 

MTTIILE\aDNHTVTTRFILLGFPTRPAFQLLFFSIFLATYLLTLLE>^ 
1 0 SHI^FLEMWYVTVISPKMLVDFl;SHDKSISFNGCMTQLYIT\nrFVCTEYn.LAIM^ 

NPIJlYPV]MTNQLCGTIAGGCWFCGLMTAMIKMWIAQLHYCGMPQB^IHYFaDISPIX^^^ 
DASQAEMVDFFlJ!ULMAn[AIPLCVWASYAAILATILRff 
LFIYARPKmYAYKSNKWSVLYTVIWLLNPIIYCLRNHEV^^ 
S (SEQ ID NO: 247) 

15 

ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCTGG 
GGTTTCCAACACGACCAGCCTTCCAGCrTCTCTlTTTCTCCATTTTC^ 
CTGACACTGCTGGAGAATcm'CTTATCATCITAGCTATCCACAGTGATGGGCAGCTGCATA 
AGCCCATGTACnTCTTCTTGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAGTCATC 

20 AGCCCCAAGATGCTTGTTGACTrCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCTGCA 
TGACTCAACrTTACriTTITrGTGACCTTTGTCTGCACTGAGTACATCC^ 
GCCnTTGACCGCTATGTAGCCATTTGTAATCCACrACGCTACCCAGTCATCATGACCAACC 
AGCTCTGTGGCACACTGGCrGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 
GATGGTTTTTATAGCACAACTTCACTACTGTGGCATGCCTCAGATCAATCACTACTTl^ 

25 ATATCTCrCCACrrCCITAACGTCTCCn"GTGAGGATGCCTCACAGGCTGAGATGGTGGACrT 
CITCITGGCCCTCATGGTCAlTGCrATTCCrCITrGTGTTGTGOT 

TCCTTGCCACCATCCTCAGGATCCCTTCTGCTCAGGGCCGCCAAAAGGCATTCTCCACCTG 
TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTTTTCACCTATGCCCGTC 
CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACTGTCATTGTT 
30 CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 
AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA(SEQ 
ID NO: 248) 



AOLFR135 sequences: 

3 5 MIFPSHDSQAFTSVDMEVGNCmTEFILLGFSADSQWQPILFGVEIJvaYLrri^ 

DSHLHTPMYFFIGNLSFLDFWYTSVYTPKIIAJSCVSEDKRISIAGCGAQLFFSCW 
AAMAYDRHAMCM»LLYSGTMSTALCTGLVAGSYIGGFLNAIAHTANTFRLHFCGKI^ 
DAPPLVKMSCTNTRVYEKVLLGWGFTVI^SIIAILISYVNILLAILR^ 
ISVMIJYGSLIJnvrYSRPSSTYSLERDKVAALFYTVINPLLNPLIYSIJU^m 

40 T (SEQ ID NO: 249) 



ATGATTTTCCCTTCTCATGATAGTCAGGCTTTCACCrCCGTGGACATGGAAGTGGGAAATT 
GCACCATCCTGACrGAATTCATCTTGTTGGGTTTCTCAGCAGATTCCCAGTGGCAGCCGAT 
TCTATITGGAGTGTTTCTGATGCTCTATTTGATAACCITGTCAGGAAACATGACCTrGGI^^ 

45 TCTTAATCCGAACTGATTCCCACnnrGCATACACCTATGTACTTTTrCATTGGCA^ 

TTTTTGGATTTCTGGTATACCTCTGTGTATACCCCCAAAATCCTGGCCAGTTGTGTCTCAGA 
AGATAAGCGCATTTCCTTGGCTGGATGTGGGGCTCAGCTGTTTTTTTCCTGTGTTGTAGCCT 
ACACTGAATGCTATCTCCTGGCAGCCATGGCATATGACCGCCATGCAGCAATTTGTAACCC 
ATTGCrTTATTCAGGTACCATGTCCACCGCCCTCTGTACTGGGCTrGlTGCTG 

50 TAGGAGGATTTTTGAATGCCATAGCCCATACTGCCAATACATTCCGCCTGCATTTTTGTGG 
TAAAAATATCATTGACCACITTTTCrGTGATGCACCACCATTGGTAAAAATGTCCTGTACA 
AACACCAGGGTCTACGAAAAAGTCCTGCTTGGTGTGGTGGGCTTCACAGTACTCTCCAGCA 
TTCnTGCTATCCrrGATTTCCTATGTCAACATCCrCCTGGCTATCCT 

TCAGGAAGACACAAGGCATTCTCCACCTGTGCTTCCCACCTCATCrCAGTCATGCTCITCTA 
55 TGGATCATTGTTGTTTATGTATTCAAGGCCTAGTTCCACCTACTCCCTAGAGAGGGACAAA 
GTAGCTGCTCTGTTCTACACCGTGATCAACCCACTGCTCAACCCTCTCATCTATAGCCTGAG 
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AAACAAAGATATCAAAGAGGCCTTCAGGAAAGCAACACAGACTATACAACCACAAACATG 
A(SEQIDNO: 250) 



AOLFR136 sequences: 
5 MTMENYSMAAQFVLDGLTQQAELQLPLFIIJLGIYVVTWGKLGMILLI^^ 
SSI^FVDFCYSSVrTTKMLVNFLGKKimLYSE(3vrV'QLFFFVVFWAEGY^^ 
SPLLYNAJMSSWVCSLLVTJWaTLGFLSALTHTSAMMKLSFOKSHn^ 
HLNELLU?I]AGFNTLWTLAVAVSYAFILYSILHIRSSEGRSKAFGTCSSHLMAVVIFFG 
FKPPSSNSLDQEKVSSVFYITVIPMLNPLIYSIJU^KDVKKALI^ (SEQ ID NO: 251) 

10 

ATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCITAGATGGTTTAACACAGC^ 
CAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTATGTGGTCACAGTAGTGGG 
CAACCTGGGCATGATrcrCCTGATTGCAGTCAGCCCTCTACITCACACCCCCATGTACTATr 
TCCTCAGCAGCTTGTCCITCGTCGATTTCTGCrATTCCTCTGTCATTACT 

1 5 GTGAACTTCCTAGGAAAGAAGAATACAATCCTTTACTCTGAGTGCATGGTCCAGCTCTT^ 
TCTTTGTGGTCTTTGTGGTGGCTGAGGGTTACCTCCTGACTGCCATGGCATATGATCGCTA 
TGTTGCCATCTGTAGCCCACTGCTTTATAATGCGATCATGTCCTCATGGGTCTGCrCACTGC 
TAGTGCTGGCrGCCITCTTCITGGGCTTTCTCTCrrG^ 
AAACTGTCCITITGCAAATCX^CACATTATCAACCATTACriTCn'GTGATGT^ 

20 CAATCTCTCCTGCTCCAACACACACCTCAATGAGCTTCTACITITrATCAT^^ 

ACACCnTGGTGCCCACCCTAGCTGTTGCTGTCTCCTATGCCTTCATCCTCTACAGCATCCTT 
CACATCCGCTCCrCAGAGGGCCGGTCCAAAGCTTTTGGAACATGCAGCrCTCATCTCATGG 
CTGTGGTGATCirCirrGGGTCCATTACCTTCATGTATTTCAAGCCCCCITCAAGT^ 
CTGGACCAGGAGAAGGTGTCCTCTGTGTTCTACACCACGGTGATCCCCATGCTGAACCCrT 

25 TAATATACAGTCrGAGGAATAAGGATGTGAAGAAAGCATTAAGGAAGGTCTTAGTAGGAA 
AATGA (SEQ ID NO: 252) 



AOLER137 sequences: 

MSPENQSSVSEFLLLGLPIRPEQQAVFFALFLGMYLTTVLGNLLIMLLIQLDSHLHTPMYFFLSH 
30 IJU^TDISFSSVTWKJ^MNMQTQHIAVFS^GCISQTYFFIFFADLDSFIJT^ 

HYATIMTQSQCV]VD:,VAGSWVIACACALIjni,LIAQLSFCADHnPHYFCDL^ 
NQLAIFTAALTAIMLPFLCILVSYGffiGVTILQIPSTKGICXAI^TCGSHI^VVrm^ 
PSS^^^NDKNIIASVIYTAVTPMLNPFIYSLK^OaDIKGALRKLLSRSGAVAH^ 
BD NO: 253) 

35 

ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTCCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCCGTGTTCTTCGCCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTAGACTCrCACCnTCACACCCCCATGTACnTCT 
TCCrTAGCCACTTGGCCCTCACTGACATCrCCTTTTCATCTGTCACTGTCCCTA^ 
40 ATGAACATGCAGACTCAGCACCTAGCCGTCTTTTACAAGGGATGCATTTCACAGACATATT 
TTTTCATATTTTTTGCrGACITAGACAGTTTCCTTATCACT^ 

GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 

TGGTGGCTGGGTCCTGGGTCATCGCITGTGCGTGTGCrCTTTTGCATACCCTCCTCCT 

CAGCTTTCCITCrGTGCrGACCACATCATCCCTCACTACTrCTGTGACCTrC^ 

45 CAAGTrGTCCTGCTCAGACACCTCCCTCAATCAGTrAGCAATCTTTACAGCAGCATTGACA 
GCCATTATGCTTCCATTCCTGTGCATCCTGGTTTCrTATGGTCACATTGGGGTCACCATCCT 
CCAGATTCCCrCTACCAAGGGCATATGCAAAGCCTTGTCCACrTGTGGATCCCACCTCTC^ 
GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTCTTCCCCCATCCAGCAACAC 
CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 

50 TTCATTTACAGTCTGAGAAATAAAGACArrAAGGGAGCCCTAAGAAAACTCTTGAGTAGG 
TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFTTOWYirrWGm 
55 FVT)VWSSNVTPKMLENLFSDKKTISYADCIAQCFFFL\LVHVEIFILA^ 

GSKMSRGVCIRLITFPYIYGFLTSLTATLWTYGLYFCGKIEINHFYCADPPLIKMACAGT^^ 
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TNlLirAGINFIT^SLTVmSYLFILrAILRMRSAEGRQKAFS 

ESVEQGKMVAWYTTVIPMLNPMIYSLR^m)VKXAM^^ (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGGGAAT 
5 GGCAAGTTCTCnrcrrCATCGTTTTTCTTGTGGTCTACATTATCACCGTGGTGGGCAAT^ 
GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCITAACAGCCCCATGTACnTTTTCCrC^ 
GTCACITGTCATTrGTTGATGTGTGGTTTTCrTCCAATGTCACCCCTAAAATGT^ 
CTGTTATCAGATAAAAAAACAATTTCITATGCTGGCTGTTTAGCACAGTGTTTC^ 
TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATTGCCriT^ 

1 0 TTGGAAATCCTTTGCTTTATGGCAGCAAAATGTCAAGGGATGTCTGTATTCGACTGATTAC 
TTTCCCTTACATTTATGGTTTTCTGACGAGTCrGACAGCAACATTATGGACTTATGGCr^ 
AClTCTGTGGAAAAATTGAGATCAACCATTTCrACTGTGCAGATCCACCTCTCATCAAAA 
GGCCTGTGCCGGGACCnTTGTAAAAGAATATACAATGCrCATACrTGCCGGCATCAA^ 
ACATATTCCCTGACTGTAATTATCATCTCITACTTATTCATCCTCATTGCCATTCTC^ 

1 5 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATCATATTCTATGGTACTCTGATCITCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

20 

AOLFR139 sequences: 

MGFPGffiSWQHWI^LPLALLYLIAI^AMLILIIIlSKEAALHQPlVry^ 
KIlJULWmAKTISLLECTAQMYAmaFVAMESSTFVCMAm 

GFMAIJINSLCI.ISWLLAAQRHYCSQNQIEH(XCSNLGVTSLSCDDRRINSINQVLIAWT^ 
25 DLGLm^YALILYSVLKLNSPEAASKALSTCTSHLILILFFYTVnVISITRSTGm 
HNVIPPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCTCTCCCTGCCCCTGGCTCTGCrCT 
ACCTCTTAGCTCTCAGTGCCAACATCCnTATCCTGATCATCATCAACAAAGAGGCAGCACT 

30 GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCTGGCTACC 
ACCATCATGCCTAAGATTTTGGCCATCITATGGTTCAATGCrAAGACCATCAGTCrCCTGG 
AGTGCTTTGCrCAGATGTATGCCATACATTGCTTTGTGGCCATGGAATCAAGTACCrrTGT 
CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 
ACTGAATCTTTTGTTTTCAAAGCAAATGGGTTCATGGCACTGAGAAACAGCCTGTGTCTCA 

35 TCTCAGTGCCTCrGTTGGCrGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACTG 
TCXTTGTTCTAACCTTGGAGTCACTAGCCTATCITGTGATGATCGAAGAATCAATAG^ 
AACCAGGTCCrrTTGGCTTGGACACTCATGGGAAGTGACCTGGGTTTGATTATTT^ 
ATGCTCrAATACTTTACTCrGTCCTGAAGCTGAACTCTCCAGAAGCTGCATCCAAGGC 
AAGTACCTGCACCTCCXIJACCTCATCnn'AATCCTTTTCrTCTACACAGTCATCA^ 

40 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCTACrTAATGTGCTACA 
CAATGTCATTCCCCCTGCCCTGAACCCCATGGTATATGCACTCAAGAACAAGGAACTCAGG 
CAAGGCTTATACAAGGTACTTAGACTGGGAGTGAAGGGCACCTGA (SEQ ID NO: 258) 



AOLFR140 sequences: 

45 MLTLNKTDLIPASFILNGWGLEDTQLWISITFCSMYWAMVGNCGLLYLIHYEDALHKPMY^ 
FLAMI^FroLWCSSTIPKAIX;iFWFHLKI>IGFDECLVQMFFnn'FrG]^ 
AICYPLRYSmTNPVLSLKVQTATFLRGVLLnPFIPLTKRLPYCRGNILPHTYC^ 
NVKVNAn^GLMVALLIGGFDILCITISYTMn.RAWSI^SADARQKAFNTCTAmCArW 
FSFFSHRFGBHnPPSCHnVANIYLLLPPTMNPIVYGVKmQIRDCVIRII^GSKDT^ 

50 ID NO: 259) 



ATGCTAACACTGAATAAAACAGACCTAATACCAGCrTCATTTATTCTGAATGGAGTCC^ 
GACTGGAAGACACACAACrCTGGATTTCCTTCCCATTCrGCTCTATGTATGTTGTGGCT 
GGTAGGGAATTGTGGACTCCrcrACCrCATTCACTATGAGGATGCCCTGCACAAACCCATG 
55 TACTACrTCTTGGCCATGCirrCCTTTACrGACCITG^ 

AGCCCTCTGCATCrTCrGGTTTCATCTCAAGGACATTGGATTTGATGAATGCCT^ 
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ATGTTCITCATCCACACCTTCACAGGGATGGAGTCTGGGGTGCTTATGCTTATGGCCCTGG 
ATCGCTATGTGGCCATCTGCTACCCCTTACGCTATTCAACTATCCTCACCAATCCTGTAATT 
GCAAAGGTTGGGACTGCCACCTTCCTGAGAGGGGTATTACTCATTATTCCCTrTACTITCCT 
CACCAAGCGCCTGCCCTACTGCAGAGGCAATATACTTCCCCATACCTACTGTGACCACATG 
5 TCTGTAGCCAAATTGTCCTGTGGTAATGTCAAGGTCAATGCCATCTATGGTCTGATGGTTG 
CCCTCCTGATTGGGGGCirrGACATACTGTGTATCACCATCTCCTATACCATGATrCTCCGG 
GCAGTGGTCAGCCrcrCCrCAGCAGATGCTCGGCAGAAGGCCnTrAATACCTGCACTGCCC 
ACATTTGTGCCATTGTTTTCTCCTATACTCCAGCnTrCITCTC<^ 

GGGAACACATAATCCCCCCrrcnTGCCACATCATTGTAGCCAATATTTATCTGCTCCTACCA 
1 0 CCCACTATGAACCCTATTGTCTATGGGGTGAAAACCAAACAGATACGAGACTGTGTCATAA 
GGATCCTTTCAGGTTCTAAGGATACCAAATCCTACAGCATGTGA (SEQ ID NO: 260) 



AOLFR141 sequences: 

MSSTLGHNMESPNHTDVDPSWFIXGIPGLEQFHLWI^LPVCGLGTAWGNrriLVWATEP 
1 5 HKP VYIJT.(:MLSTroiAASVSTVPKLIAIFWCGAGmSAS AC^ 

AFDRYVAICePIJRYATILTDTIIAmGVAA\^GSLIMIJPCPmGRLNFCQSI^^ 
VVKIACGDTRPNRWGLTAALLVIG\aDIJaGI^YAI^AQAVIJlLSSHEARSKAI^ 
miSYTPAI^SFFTHRFGHHWVHIHILLAlWYLLLPPALNPVWGVKTKQII^ 
GMGIKASE (SEQ ID NO: 261) 

20 

ATGTCCAGCACTCTTGGCCACAACATGGAATCTCCTAATCACACTGATGTTGACCCTTCTG 
TCTTCnrcCTCCTGGGCATCCCAGGTCTGGAACAATTTCATTTGTGGCTCTCACT 
TGTGGCTTAGGCACAGCCACAATTGTGGGCAATATAACTATTCTGGTTGTTGTTGCCACTG 
AACfcAGTCTTGCACAAGCCTGTGTACCTTTTTCTGTGCATGCTCTCAACCATCGAC^ 

25 GCCTCTGTCrCCACAGTTCCCAAGCTACrGGCrATCTTCTGGTGTGGAGCCGGACATATAT 
CTGCCTCrGCCTGCCrGGCACAGATGTTCTTCATTCATGCCnTCrGCATGATGGAGTCCACT 
GTGCTACTGGCCATGGCCrrTGATCGCTACGTGGCCATCTGCCACCCACTCCGCTATGCCA 
CAATCCrCACTQACACCATCATTGCCCACATAGGGGTGGCAGCTGTAGTGCGAGGCTCCCT 
GCTCATGCrCCCATGTCCCITCCITATTGGGCGTTTGAACTTCrGCCAAAGCCATGTC 

30 TACACACGTACTGTGAGCACATGGCTGTGGTGAAGCTGGCCTGTGGAGACACCAGGCCTA 
ACCGTGTGTATGGGCTGACAGCrGCACTGTTGGTCATTGGGGTTGACTTGTTTTGCATTGG 
TCrCTCCTATGCCCTAAGTGCACAAGCTGTCcm'CGCCTCrCATCCCATGAAGCTCGGTCCA 
AGGCCCTAGGGACCrGTGGTTCCCATGTCTGTGTCATCCTCATCTCITATACACCAGCCCTC 
TTCTCCITTTTTACACACCGCrTTGGCCATCACGTTCC^ 

35 CAATGTirATCTGCTXTTGCCACCrrGCTCrTAATCCrGTGGTATATGGAGTTA^ 

AGATCCGTAAAAGAGTTGTCAGGGTGTTTCAAAGTGGGCAGGGAATGGGCATCAAGGCAT 
CTGAGTGA (SEQ ID NO: 262) 



AOLFR143 sequences: 

40 MLGLNGTPFQPATLQLTGIPGIQTGLTWALIFaLYMISIVGNLSILTLWWEPALHQPMYYFL 
SMLALNDLGVSFSTLPTVISTFCFNYNHVAFNACLVQMFFIHTFSIM^ 
PIJlYVTVLTHNRIIAMGLGILTKSFTTLFPFPFVarKlULPFC^ 

HVNNIYGLLVnPTYGMDSTTILI^YAIJLRAMLVnSQEQIULKALNTCMSmCAVI^^ 
MIHRFWKSAPPVVHVMMSNVYIJWPMLNPIIYSVKTKEI^ (SEQ ID NO: 

45 263) 



ATGCTGGGTCrCAATGGCACCCCCTTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
GGATACAAACAGGCCrCACCTGGGTTGCCCrGATTTTCTGCATCCTCTACATGATCTCCATT 
GTAGGTAACCrCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCTGCATCAGCCCATGT 

50 ACTACTTCCTCTCTATGCTCGCTCrCAATGATCTGGGAGTGTCCTrTTCTACAC^ 
GTGATITCTACTTrCTGCTTCAACTACAACCATGTTGCGTTTAATGCTTGCCT 
GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACrGCTGGCCATGAGCTTGGATC 
GCrTTGTGGCTATTTGTTATCCATTACGCrATGTCACTGTGCTCACrCACAACCGTATAT^^ 
GCTATGGGTCTGGGCATCCnTACCAAGAGriTCACCACrCTCTTCCCITrCCCrrTT^ 

55 GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCTCCATCCAGAT 
CTCATGAAAGTAGCATGTGGAGACATCCATGTTAACAACATTTATGGGCrCITGGTGATCA 
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TTTTTACCrATGGTATGGACrCAACTITCATCCrGCTTTCCTACGCAT^ 
ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCITTTATGTGCCCATAATTGCTGTCTCCATGATTCACCGCnTCTG 
AAAAGTGCTCCACCTGTTGTrCATGTCATGATGTCCAATGTCTACCTGTTTGTACCACCCAT 
5 GCTCAACCCTATCATCrACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 



AOLFR144 sequeaces: 

MGLFNVTHPAFFLLTGIPGLESSHSWI^GPLCV]Vn'AVALGGNTV^ 
1 0 SMLSFSDVAISMAT]J>TVIJITFCLNAR2^ITFDACLIQMFLIHFFSMMESG 
PDEIYATVLTTEVIAAMGLGAAARSFITIJTPIJPFLIKMJICRSN^ 
NSr^GIJ^nLVSTFGMDLFFIFI^YVLILRSVMATASREERlJCALOT 

TVHRFGKHWCYIHVLMSNVYLFVTPVLNPLD?'SAKTKEIRRAff^^ (SEQ ID NO: 265) 



1 5 ATGGGGTTGTTCAATGTCACrCACCXn-GCATTCnTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACTCCrGGCTGTCAGGGCCCCrcrGCGTGATGTATGCrGTGGCCCTTGGGGGA 
AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCnTCAGTGATGTGGCCATATCCATGGCCACACTGCa^ACTGTACTC 
CGAACCTTCTGCCTCAATGCXCGCAACATCACTTTTGATGCCrGTCTAATTCAGATGT^ 

20 TATTCA(^CrTCrrCCATGATGGAATCAGGTATrCTGCTGGCCATGAGTTTrGACCGCT 

TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTGCTGCAAT 
GGGTTTAGGTGCAGCrGCTCGAAGCTTCATCACCCITrTCCCrCOT 
GGCTGCCnATCTGCAGATCCAATGTTCTTTCTCACTCCTACTGCCTG^ 
AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACTCTTTGTTCTTGTATCCAC 

25 CTTTGGCATGGACCTGTITITTATCTTCCTCTCCTATGTGCT 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCTCAACACATGTGTGTCACATATCCTGGC 
TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCTTTGGGAAGCAT 
GTCCCATGCTACATACATGTCCrCATGTCAAATGTGTACCTATTTGTGCCrCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCATGTTTCAC 

30 CACATCAAAATATGA (SEQ ID NO: 266) 



AOL,FR145 sequences: 

MSVQYSLSFQFMLLSMTQFSPIFYLTSFPGLEGIKHWIFIPFFFMYMVAISGNCFILIIIK^ 
TPNTi^I^LXjy^TDLGLCV-STIJTmGffWFNSQSr^ 
35 RFVAICHPLRYSVnTGQQVVILA.GLIVIFRGPVATIPIVLLLKAFPYCGSVVI^HSFCLHQEVIQL^^ 
(HDTTFNNLYGLMVVVFrVMLDLVLrAI^YGLIimVAGIASQEEQRR^ 
FVPMMGLSLVHRFGKHAPPAIHLIMANVYLFWPMLNPIIYSIKTKEIHI^^ 
(SEQ ID NO: 267) 



40 ATGTCAGTCCAATATTCGCTCAGTCCrCAATTCATGCTGCTATCCAACATTACrCAGTTTAG 
CCCCATATTCTATCTCACCAGCTTTCCTGGATTGGAAGGCATCAAACACrGGATT^ 
CCTTTTTCTTTATGTACATGGTTGCCATCTCAGGCAATTGTTTCATTCTGATCATTAT^ 
ACCAACCCTCGTCTGCACACACCCATGTACTATCTACTATCCTTGCTGGCCCTCACTGACCT 
GGGGCTGTGTGTGTCCACGTTGCCCACCACTATGGGGATCITCTGGTTTAACTCCCAGAGT 

45 ATCTACTTTGGAGCGTGTCAAATCCAGATGTTCTGCATCCACTCrTTTTCC^ 

CTCAGTGCrCCTCATGATGTCCTTTGACCGCTTTGTGGCCATCrQCCACCCTCTGAGGTAT^ 
CGGTCATTATCACTGGCCAGCAAGTGGTCAGAGCAGGCCTAATTGTCATCTTCCGGGGACC 
TGTGGCCACTATCCCrATTGTCCrCCrCCTGAAGGCITITCCCTACrGT 
TCrCCCACTCATTTTGCCJrGCACCAGGAAGTGATACAGCrGGCCrGCACAGATACCACCTT 

50 CAATAATCTGTATGGACTGATGGTGGTAGTTTTCACTGTGATGCTGGACCTGGTGCTCATC 
GCACTGTCCTATGGACTCATCCTGCACACAGTAGCAGGCCTGGCCTCCCAAGAGGAGCAGC 
GCCGTGCCTTTCAGACATGCACCGCrCATCTCrGTGCrrGTGCTAGTATTCnTrGTGCCCATG 
ATGGGGCTGTCCCTGGTGCACCGTTTTGGGAAGCATGCCCCACCTGCrATTCATCTTCl^ 
GGCCAATGTCTACCTITrrGTGCCTCCCATGCTTAACCCAATCATATACAGCATTAAGACC 

55 AAGGAGATCCACCGTGCCATTATCAAACTCCTAGGTCTTAAAAAGGCCAGTAAATGA (SEQ 
ID NO: 268 
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AOLFR146 sequences: 

MSQVTbm"QEGIYFILTDIPGFEASHIWISIPVCCLYTISIMGNITO 
IALTDLGLTLTTLPTVMQLLWFNrVRMSSEAaFAQFFia.HGFSIMESSVI^^ 
5 UTi^ASILTNEVIGRTGIAnCCCVIAVLPSIJ'LLKREJFaiSHI^ 
SWGFAlALLIIIVDPIXIVISYTIJLK2ra.GTATWAER^ 

HRFAKHASPL\TEIVIMANIYIXAPPVMNPIIY^ (SEQ ID NO: 

269) 



1 0 ATGTCCCAGGTGACTAACACCACACAAGAAGGCATCTACTTCATCCTCACGGACATCCCTG 
GATTTGAGGCCTCCCACATCTGGATCTCCATCCCCGTCrGCTGTCTCTACACCATCTCCATC 
ATGGGCAATACCACCATCCrCACTGTCATTCGCACAGAGCCATCTGTCCACCAGCGCATGT 
ATCrGTTrCTCTCCATGCTGGCCCTGACGGACCTGGGTCTCACCCTCACCACCCTACCCACA 
GTCATGCAGCriTCTCTGGTTCAACGTTCGTAGAATCAGCTCTGAGGCCTGTTTTGCTCAGl^ 

1 5 TTTCTTCCTTCATGGATTCTCCnTTATGGAGTCTTCTGTCCTCCrGGCTATGTC^ 

GCTATGTGGCCATCrGCTGTCCCCTCCATTATGCCTCCATCCTCACCAATGAAGTCATTGGT 

AGAACTGGGTTAGCCATCATTTGCTGCTGTGTTCrGGCGGTT(m"CCCrCCCT^ 

CAAGCGACTGCCTITCTGCCACTCCCACCTTCTCTCrCGCTCCrAT^ 

TGATCCGCCTGGTCrGTGCrGACATCAGGCTCAACAGCTGGTATGGATTTGCrCITGCCT^ 
20 GCTCATTATTATCGTGGATCCrCTGCTCATTGTGATCTCCrATACACTTATTCrGAAAAATA 
TCITGGGCACAGCCACCTGGGCrGAGCGACTCCGTGCCCTCAATAACTGCCTGTCCCACAT 
TCTAGCrGTCCTGGTCCTCTACATTCCCATGGTTGGTGTATCTATGACTCATCGCrTTGCCA 
AGCATGCCTCTCCACTGGTCCATGlTATCATGGCCAATATCTACCTGCrGGCACCCCCGGT 
GATGAACCCCATCATTTACAGTGTAAAGAACAAGCAGATCCAATGGGGAATGTTAAATTTC 
25 CTTTCCCTCAAAAATATGCATTCAAGATGA (SEQ ID NO: 270) 



AOLFR147 sequences: 

MPSASA^fflF^^LSSYNPGPFILVGIPGLEQFHVTWGIPFCTY^^^ 
FFI^MLAMTDLII^TAGWKAI^IFWLGAIIEITFPGCI.TQMEFLHYNF^ 
30 MCSPIJlYTTILTPKTIIKSAMGISFRSFCIILPDWLLTCIJFCRTRm'HTYCEmGVAQLA 
NFWGFCWIMTVISDVILIAVSYAHILCAWGLPSQDACQKALGTCGSHVCmMrr^ 
LAHRFGHNVSRTFfflMFANLYTVTPPALNPlVrvryGVKTKQIRDKV^ (SEQ ID NO: 

271) 



35 ATGCCATCTGCCTCTGCCATGATCATITrCAACCTGAGCAGTTACAATCCAGGACCCrTCAT 
TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACrGCATCCITCrCTACCTCATTGTGGTGGAGCATA 
GTCITCATGAACCCATGTTCrTCrTTCrCrCCATGCT 

ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
40 CAGGATGCCITACACAAATGTTCnTC(nTCACrATAACnTrGTCCTGGATTCAG^ 

ATGGCCATGGCATTTGATCACTATGTAGCrATCTGTTCTCCCTTGAGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCrCCTTTCGAAGCTTCTGCATCATC 
CTGCCAGATGTATTCTTGCrGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCrCGCCTGTGCTGATATCrCCATCAACTTCTG 
45 GTATGGCTTTTGTGTTCCCATCATGACGGTCATCTCAGATGTGATTCTCATTGCTGTTTCCT 
ACGCACACATCCTCTGTGCTGTCTITGGCCTrCCCTCCCAAGATGCCTGCCAGAAAGCCCT 
CGGCACTTGTGGTTCTCATGTCTGTGTCATCCnLCATGTTTTATACACCTGCCTTT^ 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCITCCACATCATGTTTGCCAATCTC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAA<3ACCAAGCAGATCA 
50 GAGATAAGGTTATACrTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 



AOLFR148 sequences: 

MPTVNHSGTSHTVFHLLGIFGLQDQHMWISIPFFISYVTALLGNSLLIFIILT^ 
MLAGADIVI^TCnPQALAlFWFRAGDISLDRCITQLFFfflSTFISESGILLVMAFDH^^ 
55 YTTILTNALIKOCVWSLRSYGTlHPnFLLKRLTFCQNNnPHTF 
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FSlLMSTVVLDVVUnSYMLILHAVFHMPSPDACHKALlsriTGS^ 
HIPPCIEnPLANVCIl^PMLOTirYGIKmQIQEQWQFLFIKQKITLV (SEQ ID NO: 273) 



ATGCCrACTGTAAACCACAGTGGCACTAGCCACACAGTCTTCCACTTGCTGGGCATCCCTG 
5 GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCITCATTTCCTATGTCACCGCCCTT 
CTTGGGAACAGCCTGCTCATCTTCATTATCCrCACAAAGCGCAGCCTCCATGAACCCATGT 
ACCTCTTCCrcrGCATGCTGGCTGGAGCAGACATTGTCCTCrCCACGTGCACCATTCCrCAG 
GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCrGGATCGTTGCATCACTCAGCT 
CITCTrCATCCATTCCACCrTCATCTCrGAGTCAGGGATCrTGCT 

1 0 ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCITACAAATGCTCTGATCAA 
GAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATTTTCCCTATCATATTTC^^ 
TAAAAAGATTGACTirCTGCCAGAATAATATTATTCCACACACCTT^ 
CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCTA 
ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTITATTTCCTATATGCTGATTCTCCATGC 

1 5 TGTCTTCCACATGCCITCrCCAGATGCITGCCACAAAGCrCTCAACACATTTGGCTCC^ 
TCTGCATCATCATCCTCITITATGGGTCTGGCATCITCACAATCCrTACCCAGAGGT^ 
CGCCACATTCCACCITGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCTAT 
GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTT 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 

20 

AOLFR149 sequences: 

MSNASLLTAFn.MGLPHAPAIJ)APIJFGVFLVVYVLTVLGNLLILLVmVDSHL^^ 
SFroMWFSTVTS^KLLMTLWPSGRAISEHSO^lAQLYFFHFLGGTEC^ 
LRYTSlVIMTGRSCTLIATSTWLSGSLHSAVQAILTFHIi'YCGPNWIQ 
25 AXETVXFWVGrVASGCFVLIVX^YVSIVCSILimiTSEGKHRAFQTCASHCrS^ 

PGSRKAVDGWAWYTVLTPLLNPVVYTIJRNKEVKKALLKL (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTrCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
30 TGGACGCCCCCCTCTTTGGAGTCTTCCTGGTGGTTTACGTGCTCACrGTGCrGGGGAAC 

CCTCATCCTGCrGGTGATCAGGGTGGATTCTCACCrCCACACCACCATGTACTACTTCCTCA 
CCAACCTGTCGTTCATTGACATGTGGTTCrCCACTGTCACGGTGCCCAAATTGCTGATGAC 
TTTGGTGTTCCCAAGTGGCAGGGCTATCrCCTTCCACAGCTGCATGGCTCAGCrCTATT^ 
TTCACTTCCTAGGGGGCACCGAGTGTTTCCrCTACAGGGTCATGTCCrGTGATCGCTACCT 
35 GGCCATCAGTTACCCGCTCAGGTACACCAGCATGATGACTGGGCGCTCGTGTACrCTTCTG 
GCCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGGCCATATTGAC^ 
ATTTGCCCTACTGTGGACCCAACTGGATX:CAGCACTAriTGTGTGATGCACCGCCCATCCT 
GAAACTGGCCTGTGCAGACACCTCAGCCATAGAQACTGTCATTTTTGTGACTGTTGGAATA 
GTGGCCTCGGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCT 
40 GCGGATCCGCACCTCAGAGGGGAAGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGTATC 
GTGGTCCTTTGCrTCnTTGGCCCTGGTCnTITCATTTACCT 

TGTGGATGGAGTTGTGGCCGTTTrCTACACTGTGCTGACGCCCCrTCrCAACCCTGTTGTG 
ACACCCTGAGGAACAAGGAGGTGAAGAAAGCTCTGTTGAAGCTGAAAGACAAAGTAGCAC 
ATTCTCAGAGCAAATAG (SEQ ID NO: 276) 

45 

AOLFRISO sequences: 

MELGNVTRVKEFIFLGLTQSQDQSLVLFLFLCLVYMTTLLGNLLIMVTVTCESRLHTP]^ 
NLAILDICFSSTTAPKVLLDLI^KKXTISYTSCMTQffLFHLLGGADIFSLSVMAFDCYM^ 
HYWIMSRGQCTALISASWMGGFVHSIVQISLLLPLPFCGPNVLDlinfCDVPQVLKLTCr 
50 LEFLMISNNGLVTTLWffLLVSYTVIlMTLRSQAGGGRIlKAISTCTSPHHCGDPAFCAimCLC 
PAUHCPPHRKGHLCHLHCmPSAEPFDLHSEEPGNEVSHEKTEEKTRAF (SEQ ID NO: 277) 



ATGGAGTTGGGAAATGTCACCAGAGTAAAAGAATTTATATTTCTGGGACTrACTCAATCCC 
AAGACCAGAGTTTGGTCTTGTTTCnTITITrATGTCTrGTGTACATGACG 
55 AACCTCCTCATCATGGTCACCGTGACCTGTGAGTCTCGCCTTCACACCCCCATGTACnTCCT 
GCrCCGCAATCrAGCCATCCTTGACATCTGCrTCrCCTCCACAACTGCrCCTA^ 
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TGGACCTTCTGTCAAAGAAAAAGAa^ATATCCTATACAAGCTGCATGACACAGATATTTCT 
CrrCCACCTCCTTGGTGGGGCAGACATTTTTTCrCTCTCrGTGATGGCGT^ 
TGGCCATCTCCAAGCCCCTGCACTATGTGACCATCATGAGTAGAGGGCAATGCACTGCCCT 
CATCTCTGCCTCTTGGATGGGGGGCITTGTCCACTCCATCGTGCAGATCTCCCr 
5 CTCTCCCTTTCTGTGGACCCAATGTrCTrGACACITTCrACT 
AAACTCACITGCACrrGACACTITrGCTCTTGAGTTCTrGA 
. CACTACCCTGTGGTITATCITCCTGCnTGTGTCCrACACAGTCATCCrAATGACGCT 
CTCAGGCAGGAGGGGGCAGGAGGAAAGCCATCTCCACTTGCACCTCCCCACATCACTGTG 
GTGACCCTGCATTTTGTGCCCTGCATCTATGTCTATGCCCGGCCCITCACTGCCCrCCCCA 
1 0 AGAAAAGGCCATCTCTGTCACCITCACTGTCATCTCCCCTCTGCTGAACCCm 

CTCTGAGGAACCAGGAAATGAAGTCAGCCATGAGAAGACTGAAGAGAAGACTCGTGCCTT 
CTGA (SEQ ID NO: 278) 



AOLFR151 sequences: 
1 5 MFSPNHTIVTEFILIXSLTDDPVLEjaUfGVFlAIYLrriAGNLCMILLm 
FWICYSSlsrvnrPNMLHNFLSEQKmYAGaTQCLLFIA^ 
SmSKNrcV-CLVTIPYMYGFr^GFSQSLLTFHLSFCGSLEINHFYCADPPLI^^ 
MFWAGFl^SSLFIILI^YLFIFAAIFRIRSAEGRHKAFSTCASHLTIVTLF^ 
KSVEESKn-AVFraJI^PMLNPUYSLRNTDVILAMQQMIRGKSFHKIAV (SEQ ID NO: 279) 

20 

ATGTTCTCCCCAAACCACACCATAGTGACAGAATTCATTCTCTTGGGACTGACAGACGACC 
CAGTGCTAGAGAAGATCCTGTTTGGGGTATTCCTTGCGATCTACCrAATCACACTGGC^ 
CAACCTGTGCATGATCCTGCTGATCAGGACCAATTCCCACCTGCAAACACCCATGTATTTC 
TTCCTTGGCCACCTCrCCirrGTAGACATTTGCTATTCTTCCAATGTr^ 
25 GCACAATITCCTCrCAGAACAGAAGACCATCrCCrACGCTGGATGCTTCACACAGTGTCTT 
CTClTCATCGCCCTGGTGATCACrGAGTTTTACATCCTTGCT^ 

TGTAGCCATTTGCAGCCCTTTGCATTACAGTTCCAGGATGTCCAAGAACATCTGTGTCTGT 
CrGGTCACTATCCCTTACATGTATGGGTTTCTTAGTGGGTTCTCTCAGTCACTGCTAACC^ 
TCACTTATCCITCTGTGGCTCCCrTGAAATCAATCATTTCTACTGCGCT 

30 TCATGCTGGCCTGCrCTGACACCCGTGTCAAAAAGATGGCAATGTTTGTAGTTGCAGGCTT 
TAATCTCTCAAGCTCTCrCITCATCATTCITCTGTCCrATCTT^ 
CAGGATCCGTTCTGCTGAAGGCAGGCACAAAGCCITTTCTACGTGTGCITCCC^ 
ATAGTCACTTTGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCrCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTCITTTATACrTTTT^ 

35 ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTrrCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 



AOLFR152 sequences: 

MDQINHTNVKJBFFFLELTRSRELEFFLFVWFAVYVATVLGNALrVV^ 
40 KSVIJ^IWSSITVPKFLVDLI^DRKTISYNDCMAQIFFFHFAGGADIFFr^VM^ 
HYVTMMRKEVWVALWASWSGGLHSnQVlLMLPFPFCGPNTLDAFYCi^ 
FALELFMISNNGLVTLLWFLLLLGSYTVILVMLRSHSGEGRI>JKALSTCTSH^ 
YTV'CIlPFjSm.PMDTTISINNTVITPMLN^ (SEQ ID 

NO: 281) 

45 

ATGGACCAGATCAACCACACTAATGTGAAGGAGTTTTTCTTCCTGGAACTTACACGTTCCC 
GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTTTGCrGTGTATGTAGCi^ 
AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCrACACACTCCTATGTACTTTC 
TCCTGCGGAACAAATCAGTCCTGGACATCGTTTTTTCATCTATCACCGTCCCCAAGTTCCT 
50 GTGGATCTTTTATCAGACAGGAAAACCATCTCCTACAATGACTGCATGGCACAGATCTTTT 
TCTTCCACnrTTGCTGGTGGGGCAGATATTTITITCCTCTCT 

CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 
TTGGTGGTGGCTTCTTGGGTGAGTGGTGGTTTGCATTCAATCATCCAGGTAATTCTGATGC 
TTCCATTCCCCTTCrGTGGCCCCAACACACTGGATGCCrTCTACTGTTATGTGCT 
55 GTAAAACTGGCCTGCACTGACACCTTTGCTTTGGAGCTTITCATGATCTCTAACAACG^ 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTGATGCTG 
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AGATCCCACrCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACrCTTCACTTCGTGCCTTGTGTTTACATCrACTGCCGGCCCTTCATGACGCTGCC 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
5 CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 



AOLFR153 sequences: 

MSKTSLVTAmTGLPHAPGLDAPLFGIFLVVYVLTVLGNLLILLVmVDSHLHTPMYY^ 
FroMWFSTVTWKMIMn.VSPSGRAISFHSCVAQLYFFH^ 
1 0 RYTSMMSGSRCALIJVTSTWLSGSLHSAVQmTFHLPYCGPNQIQHYIx:DAPPILKLACADTSA 
NEMVlFVDIGLVASGCTLLIVLSWSIVCSnjRmTSEGRHRAFQTCASHC^^ 
PGSRDVVDGWAIFYTVLTPLLNPVVTTLRNKEVKKAVLBaLRDKVA^ (SEQ ID NO: 
283) 



1 5 ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCCACTCnTrGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCrGGGGAACCT 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACITCCTCA 
CCAACCTGTCCTTCATTGACATGTGGrrCTCCACrGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCITCCACAGCTGCGTGGCrCAGCTCTATT^ 

20 TCCACTTCCTGGGGAGCACCGAGTGlTrCCTCTACACAGTCATGTCCTATGATCGCTAC^ 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCrCTGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACrGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCrTTGTGGACATTGGGCTAGT 

25 GGCCrCGGGCTGCirrCTCCrGATAGTGCTGTCTTATGTGTCCATCGTCT 

GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 
GGTCCTTTGCTTTTTTGTNNCCTGTGTTTTCATTTACCTGA 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCTCAACCCTGTTGTGTAC 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
30 TCTCAGGGAGAATAA (SEQ ID NO: 284) 



AOLFR1S6 sequences: 

MCWAl^SPFTGSSTRNiyffiSIUSrQSTVTEFIFTGFPQLQDGSLLYEFPLLFry^ 
DTHLGNPMYNFISIFSFLErWrYTTATIPKMLSNLISEKICAISMT 
3 5 MAIDRYVMCnStPLRYQMIMTPRLCAin^AGSCIJFGFLILLPEm^ 

VX^IACTOTSMILffiDVIHAVTfflTFLIIALSYVRIVTVILRIPSSEGRQK^ 
SVSLMYLRFSNTYPPVLDTAIALMFTVlJ^PFFOTnYSLRNKDMNNAIKKrjfCLQKVL 
(SEQ ID NO: 285) 



40 ATGTGCTGGGCTATGCCCTCTCCATTTACAGGTAGCrCTACTAGAAATATGGAGAGCAGAA 
ACCAATCAACAGTGACTGAATTTATCTTCACrGGATTCCCTCAGCTTCAGGATGGTAGTCT 
CCTGTACrTCTTrCCTTTACrTTTCATCTATACTT^ 

CTCTGCTGTAAGGCrGGACACCCATCTGGGCAACCCCATGTATAATTTTATCAGTATATTTT 
CCTTTCTGGAGATCrGGTACACCACAGCCACCATTCCCAAGATGCTCrCCAACCTCATCAG 

45 TGAAAAGAAGGCCATCrCAATGACTGGCTGCATCTTGCAGATGTATTTCrTCCACTCA(^ 
GAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCA 
ACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCACCTCTCrGCAGGTTCC 
TGCCTCTTCGGTTTCCITATCCrGCnTCCCGAGATrGTGATGATTTCCACACrrGC^^ 
TGGGCCCAACCAAATCCATCAGATCm'CTGTGACTTGGTCCCrGTGCTAAGCCTGGCCrG 

50 ACAGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCT 
TCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGGArrCCCrcrTCT 
GAAGGGAGGCAAAAGGCTNTTTCTACCTGTGCAGGCCACCTCATGGTCTTCCT^^ 
TTGGCAGTGTATCACTCATGTACTTGCGTTTCAGCAACACrTATCCACCAGTTTTGGACAC 
AGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCm'CAATCCCATCATTTATAGCCrGA 

5 5 GAAACAAGGACATGAACAATGCAATTAAAAAACTGTTCTGTCrTCAAAAAGTGTTGA^ 
AGCCTGGAGGTTAA (SEQ ID NO: 286) 
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AOLFR157 sequences: 

MAMDNVTAWQFmGISNWQWRDirFTLVLIIYLSTLLGNGFMnT^ra 
SFLDLCYGTASMPQALVHCFSTHPYESYPRCIAQTSVSljyj^TAECLLLAAMAYDRWM 
5 OlYSVVMNGPVCVCLVATSWGTSLVLTAMLII^IjajIFCGANVINHFACE^ 
NEFNOLITSIFrLLLPFGFVLI^YIRIAMAimiRSLQGRIi^^ 

QSKSSPDQDKFISVFSfGALTPMLNPLIYSLRKKDVKRAIRKVMO^ (SEQ ID NO: 287) 



ATGGCCATGGACAATGTCACAGCAGTGTTrCAGTTTCTCCTTATTGGCATTTCTAACTATCC 
10 TCAATGGAGAGACACGTTTTTCACATTAGTQCrGATAATTTACCTCAGCACATTGTTGGGG 
AATGGATTTATGATCTTTCm'ATTCACITrGACCCCAACCTCCACA^ 
CCrrAGTAACCTGTCTTTCITAGACCITrGTTATGGAACAGCTTCCATGCCCCAG^ 
TGCATTGTTTCTCTACCCATCCCrACCrCTCTTATCCCCGATGTrrGGCTCAAACGAGT^^ 
TCCirGGCirrGGCCACAGCAGAGTGCCTCCTACTGGCTGCCATGGCCrATGACC^^ 
1 5 TTGCTATCAGCAATCCCCTGCGTTATTCAGTGGTTATGAATGGCCCAGTGTGTGTCTGCTT 
GGTTGCTACCTCATGGGGGACATCACITGTGCTCACTGCCATGCTCATCCTATCCCTGAGG 
CTTCACTTCTGTGGGGCTAATGTCATCAACCATTTTGCCTGTGAGATTCTCTCCCTC^ 
GCrGACCTGTTCTGATACCAGCCTCAATGAATTTATGATCCTCATCACCAGTATCTTCACCC 
TGCTGCTACCATITGGGTTTGTrcrCCrcrCCTACATACGAATTGCTATGGCTATCAT/^ 
20 ATTCGCTCACTCCAGGGCAGGCTCAAGGCCTTTACCACATGTGGCTCTCACCTGACCGTGG 
TGACAATCITCTATGGGTCAGCCATCTCCATGTATATGAAAACTCAGTCCAAGTCCTCCCC 
TGACCAGGACAAGTTTATCTCAGTGTTTTATGGAGCTITGACACCCATGTTGAACCCCCTG 
ATATATAGCCTGAGAAAAAAAGATGTTAAACGGGCAATAAGGAAAGTTATGTTGAAAAGG 
ACATGA (SEQ ID NO: 288) 

25 

AOLFR158 sequences: 

MKAGNFSDTPEFFLLGI^GDPELQPILFMLFJJSlVmJ^TI^GNLLII^ 
I^LVDIQFTSTTMPKMLVMQAQAQSINYTGC3:TQICFVa.VFVGLENGILV^^ 
LRYNVIMNPKLCGLIXLI^FrVSVIJDALLHTLM\n.QLTFaDLElPHFFCElJ^^ 
30 l^VYLVTSLLGVWI^GIIFSYTRWSSVMKIPSAGGKYKAFSICGSHLIWSLF^GTGFGV^ 
GATHSSRKGAIASVMYTVVTPMLNPLIYSLRNKDMLKAUl^ (SEQ ID NO: 289) 



ATGAAAGCAGGAAACTTCTCAGACACrCCAGAATTCTTTCTCITGGGAT^ 
CGGAGCrGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCTGGG 

35 GAACCTGCTCATCATCCTGGCCGTCAACrCrGACTCCCACCTCCACACCCCCATGTACrrTCC 
TCCTCTCTATCCTGTCCrrGGTCGACATCrGTTTCACCTCCACCACGATGCCCAAGATGCTG 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTTTGTTGGATTGGAAAATGGAATTCTGGTCATGATGGCCTATGATCGATT 
TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGQCTG 

40 CTGCXTCTGCTGTCCrrCATCGTTAGTGTCCTGGATGCTCTGCTGCACACGTTGATGGTGCT 
ACAGCTGACCTTCTGCATAGACCTGGAAATTCCCCACnTrTrCTGTGAACrAGCTCAT^ 
TCAAGCrCGCCTGTTCrGATGTCCTCATCAATAACATCCTGGTGTATTTGGTGACCAGCCT 
GTTAGGTGTTGTTCCTCrcrCTGGGATCATTTTCTCrTACACACGAA^ 
TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCmTITCCATCrGCGGGTCACATTTAAT 

45 CGTTGTirCCrTGTTTTATGGAACAGGGTTTGGGGTGTACCTTAGTTCTGGGGCT 

CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGGCrTTGAGGAAACTAATATCT 
QATACCATCTTTCCATTGA (SEQ ID NO; 290) 



50 AOLFR159 sequences: 

MGPRNQTAVSEFLLMKVTEDPELKLIPFSLFI^Am.VTILGNLLILLAVISDSHIJn^ 
LSFTDICLTTTTWKILVMQAQNQSriTTGCLTQICLVLWAQLESaFLAVMATO 
RYTVLMNVHFWGIXILLSMFMSTMDALVQSLMVLQLSF(3CNV^ 
INNTLIYFASSWGAn'I^GnFSYSQIVTSVIJ^SARGKYKAFSTCGCHLSW 

55 SAVAESSRTTAVASVMYTVWQMMNPFIYSIJG^JKEMKKAIJR^ (SEQ ID NO: 291) 
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ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCTTCTCATGAAAGTGACAGAGGAC 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCAtGTACCTGGTCACCATCCTGG 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACTCCCACCTCCACACCCCCATGTACrrC 
CTTCTCTTTAATCTCTCCTrTACTGACATCTGTTTAACCACAA 
5 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
(^GTCTTGGTTTTTGCTGGCITGGAAAGTTGCTTTC^ 

TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCTGGGGCTTG 
CTGATTCTTCrCTCCATGTTCATGAGCACTATGGATGCCCTGGTrCAGAGTCTGATGGTATT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCITrGTTCITCTGTGAAGTCGTTC 
1 0 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCrCATATATTTTGCAAGTAGTGT 
ATTTGGTGCAATTCCTCTCTCTGGAATAATTTTCrCTTATTCTCAAATAGTCAC 
TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCTC 
TGTTTTTTCCTTGTTCTATGGGACAGCmTGGGGTGTACATTAGT^ 

CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAACCC 
1 5 CTTCATCTACAGCCTGAGAAA.TAAGGAGATGAAGAAAGCTTTGAGGAAACrrTATTOGr^ 
GCTGTTTCCrTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

NIPMQLLLTDFIffSIRFlINSMEARNQTArSKFLLLGLIEDPELQPVLFSIJFI^I^ 
20 AVISDSHLHTPMYFFl^asnLSFLDICl^TTTlPKMLVMQAQNRSITYSGCLTQI 
LIAAMAYDRWAICHPmYTVlMl^RLCGLLILI^LLTSV^ 
CEIAQVIQLTCSDTLINNILIYFAACIFGGVPI^Gni^YTQITSCVLRMPSASGKHK^ 
SIVLLFYGAGLGVYISSVVTDSPRKTAVASVMYSVFPQMVNPFIYSIJl^^ 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

25 

ATGCCGATGCAGCTGCTGCTTACAGATTTTATTATCTTTTCCATCAGATTCATCATCAACAG 
CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCrCCTGGGACTGATAGAGGAT 
CCGGAACTGCAGCCCGTCCITTTCAGCCrrGTTCCTGTCCATGTACTTGGTCACCATCCTGGG 
GAACCTGCTCATCCTCITGGCTGTCATCTCTGACTCnrCACCTCCACACCCCCATGTACT^ 
30 TCCTCTCCAATCTCTCCTTTTTGGACATTTGTTTAAGCACAACCACGAT^ 

GTGAACATCCAAGCrCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
TTGTCnTGTTTTTTGCTGGCnTGGAAAATrGTCTCCITGCAGCAA 

GTGGCCATTTGTCACCCC(nTAGATACACAGTCATCATGAACCCCCGCCTCTGTGGCCTGC 
TGATTCITCTCTCTCTGTTGACTAGTGTTGTGAATGCCCTTCTTCTCAGCCTGATGGTGTTG 

35 AGGCTGTC<m'CrrGCACAGACCTGGAAATCCCGCTCriTCTTCTGTGAACTGGCTCAGGTC^ 
TCCAACTCACCTGTTCAGACACCCrCATCAATAACATCCTGATATATTTTGCAGCTTGCATA 
TTTGGTGGTGTTCCTCTGTCTGGAATCATTTTGTCTTACACTCAGATCACCTCCTGTGT^ 
GAGAATGCCATCAGCAAGTGGAAAGCACAAAGCAGTTTCCACCTGTGGGTCTCACCTCTCC 
ATTGTTCTCnTGTTCTATGGGGCAGGTTrGGGGGTGTACATTAGTTCTGTGGTTACTG^ 

40 ACCTAGGAAGACTGCAGTGGCTTCAGTGATGTATTCTGTGTTCCCTCAAATGGTGAACCCC 
TTTATCTATAGTCrGAGGAATAAGGACATGAAAGGAACCTTGAGGAAGTTCATAGGGAGG 
ATACCTTCTCTTCTGTGGTGTGCCATTTGCTTTGGATTCAGGTTTCrAGAGTAA (SEQ ID 
NO: 294) 



45 AOLFR161 sequences: 

MEPIU>fQTSASQFILLGl;SEKPEQETLLFSLFFCMYLVMWGNLLniJJSIDSHLHTPMYFFLA^ 
SLVDFCLATNTffKMLVSLQTGSKAISYPCCLIQMYFFHFFGIVDSVIIAMMAYDRFVAICOT^ 
YAKIMSOILCRLLVGALWAFSCFISLTHILLMAIULWCGSHEVPHWCDLTPI^ 
IFILIVAG]\mATPFVCILASYAiaLVAIMKVPSAGGRKKAFSTCSSHLS 

50 SSVLTTVKEKASAVMYTAVTPMI^n'FIYSLRNIUDLKGALRKL (SEQ ID NO: 295) 



ATGGAACCAAGAAACCAAACCAGTGCATCTCAATTCATCCTCCTGGGACTCTCAGAAAAGC 
CAGAGCAGGAGACGCTTCrCTTTTCCCTGTTCTTCTGCATGTACCTGGTCATGGTCGTGGG 
GAACCTGCTCATCATCCTGGCCATCAGCATAGACrCCCACCTCCACACCCCCATGTACTTCT 
55 TCCTGGCCAACCTGTCCCTGGTTGATTTCTGTCTGGCCACCAACACCATCCCTAAGATGCT 
GGTGAGCCTrCAAACCGGGAGCAAGGCCATCTCTTATCCCTGCTGCCTGATCCAGATGTAC 



-149- 



BNSOOCID: <W0 0168805A2 I > 



wo 01/68805 



PCT/USOl/07771 



TTCITCCATITCITTGGCATCGTGGACAGCGTCATAATCGCCATGATGGCTTATGACCGGTT 
CGTGGCCATCTGCCACCCATTGCACTACGCCAAGATCATGAGCCTACGCCTCTGTCGCCTG 
CTGGTCGGCGCCO-CTGGGCGTTTTCCTGCTrCATCTCACrCACTCACATCCT 
CCGTCrCGTTTTCTGCGGCAGCCATGAGGTGCCTCACTAClTCTGCGACCrCACTCC^ 
5 TCCGACTTTCGTGCACGGACACCTCTGTGAATAGGATCXrCATCCTCATTGTGGCAGGGAT 
GGTGATAGCCACGCCCTTTGTCTGCATCCTGGCCTCCTATGCTCGCATCCTTGTGGCCATCA 
TGAAGGTCCCCrCTGCAGGCGGCAGGAAGAAAGCCITCrcCACCTGCAGCTCCCACCTGTC 
TGTGGTTGCTCrCITCrATGGGACCACCATTGGCGTCTATCrGTGTCCCTCCTCGGTCCrCA 
CCACTGTGAAGGAGAAAGCTTCTGCGGTGATGTACACAGCAGTCACCCCCATGCTGAATCC 
1 0 CTTCATCTACAGCTTGAGGAACAGAGACCTGAAAGGGGCTCTCAGGAAGCTGGTCAACAG 
AAAGATCACCTCATCTTCCTGA (SEQ ID NO: 296) 



AOLFR162 sequences: 

MMRLMKEVRGRNQTEVTCFLLLGI^DNPDLQGVIJALFLLIYMA>IMVGNLGR^^ 
1 5 TPMYFFLSSLSFVmASYSSSVTPKm.\miMAENKAISFHGCAA 

YDRYAAIWNPLLYPVLVSGRICFLLIATSFIAGCGNAAIHTGMTFRI^FCGSNiah^^ 
IJO^CSDTHFNGIXOMAFSSFIVISCVMIVlJSYLCm^VUa^ 

FGTIliMYLRPTSSYSMEQDKWSVFinrvnPVLNPLIYSOa^KDV^^ (SEQ ID 

NO: 297) 

20 

ATGATGAGACITATGAAAGAGGTTCGAGGCAGAAATCAAACAGAAGTAACAGAATTTCTC 
CrCTTAGGACITTCCGACAATCCAGATCTACAAGGAGTCCTCTTTGCATTGTl^ 
CTATATGGCAAACATGGTGGGCAATTTGGGGATGATTGTATTGATTAAGATTGATCTCTGT 
CTCCACACCCCCATGTATTTCTTTCTCAGTAGCCTCTCITITGTAGATG^ 
25 TCCGTCACTCCCAAGATGCrrGGTGAACCTCATGGCTGAGAATAAGGCCATTTCrT^ 
GATGTGCTGCCCAGTTCTACITCriTTGGCTCCnTCCTGGGGACT 

ATGATGGCATATGACCGCTATGCAGCCATTTGGAACCCCCTGCTCTACCCAGTTCTCGTGT 

CTGGGAGAATTTGCTTTTTGCTAATAGCTACCTCCTTCTTAGCAGGTT^^ 

CATACATACAGGGATGACTTTTAGQTTGTCCirrTGTGGTTCTAATAGGATCAACCATl^ 

30 ACTGTGACACCCCGCCACTGCTCAAACTCTCTTGCTCrGATACCCACTTCAATGGCATTGTG 
ATCATGGCATTCTCAAGTTTTATTGTCATCAGCTGTGTTATGATTGTCCTCATTTCCTACCT 
GTGTATCTTCATTGCCGTClTGAAGATGCCnTCGTTAGAGGGCAGGGACAAAGCCITCT 
ACCTGTGCCrCITACCTCATGGCTGTCACCATATTCTTTGGAACAATCCrcn^ 
GCGCCCTACATCTAGCrACTCAATGGAGCAAGACAAGGTTGTCTCTGTCTTTTATACAGTA 

35 ' ATAATCCCTGTGCTAAATCCCCTCATCrATAGTTTAAAAAATAAGGATGTAAAAAAGGCCC 
TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRS!NHTVTEFILLGFITDPGMQLGIi?VVFLGWSLTWGNSTIJVLIC^ 
40 LSFIJDLWSSVYTPKILVTaSEDKSISFAGCLCQFFFSAGIAYSECYLLAAVAYDRYVAISKPL 
LYAQAMSIKXCALLVAVSYCGGFINSSnTKKTFSFNFCRENITODFFCDLLPLVlEIACGE 
INIMYFLIASNVICPAVLILASYLFIITSVIjaSSSKGYIJ^ 

SYSFDMDKIVSTFYTVVFPMLNmiYSIJRNKDVKEALKKLLP (SEQ ID NO: 299) 

45 ATGCAGAGGAGCAATCATACAGTGACrGAGTTTATACTGCTGGGCTTCACCACAGACCCA 
GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTAGGAA 
ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCTGCCTCCACACACCCATGTATTTTTTC 
ACTGGAAATCTGTCGTTTCTGGATCTCrGGTATTCTTCTGTCTACACCCCAAAGATCCTAGT 
GACCTGCATCTCTGAAGACAAAAGCATCrCCTTTGCTGGCTGCCrGTGTCAGTTC^ 

50 CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACCGCTACGT 
GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCTG 
GTAGCAGTCTCATATTGTGGTGGCTTTATTAACTCTTCAATCATCACCAAGAAAACGTTT^ 
CTTTAACITCTGCCGTGAAAACATCATTGATGACrTTTTCT 

AGCTGGCCTGTGGCGAGAAGGGCGGCrATAAAATTATGATGTACirCCTGCTGGCCT 
55 TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCrcJITTATCATCACCAGTGTCTTGA 
GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCCCACCTGACCTCT 
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GTCACTTTATACTATGGCrCCATTCTCTACATCTACGCrCrCCCCAGATCrAGCT^ 
TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCTCATG 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCrCTGAAAAAACITCTCCCATAA(SEQ 
ID NO: 300) 

5 

AOL.FR164 sequences: 

MFLTERlSriTSEATFrLLGFSDYLELQIPLFFWIAWGFSWGNLGMIVllKI^ 
HLSFVDFCYSS]1APMMLVM.VVEDRTISFSGCLVQFFFFCTFVVTEIJDLFAV^^ 
LLYTVAISQKLCAMLVVVLYAWGVACSLTIACSALKI^FHGFNTINHFFCEI^SLISI^ 
1 0 SQLLLFWATFl^ISTLLIILTSYAFIIVTTLKMPSASGHRKWSTCASHLTAITIF^ 
NSK3^SmTVKVASVFmA^PLIJ^L^5rSLR^}KDVKDAIRKII^^ 
(SEQIDNO:301) 



ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACTCTCTrGGGCTTCTCAG 
1 5 ATTACCTGGAACTGCAAATTCCCCTCITCITTGTATTTCTGGCAGTCT 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCITTGTGGATTTCTGCTATT^ 

TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTGCAATT 
CTTTTTCITTTGCACCTTTGTAGTGACrrGAATTAATT 

20 ACTTTGTGGCCATTTGCAATCCTCrGCTCTACACAGTTGCCATCTCCCAGAAACTCT 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 
CirrAAAGTTATCTTTTCATGGTTTCAACACAATCAATCATT^ 
CTGATATCACTCTCTTACCCTGACTCrrTATCTCAGCCAGTTGCTTCTTTTC 
TTTTAATGAGATAAGCACACTACTCATCATTCTGACATCTTATGCATTCATCATTGTCACCA 

25 CCTTGAAGATGCCITCAGCCAGTGGGCACCGCAAAGTCrTCTCCACCTGTGCXn'CCCACCT 
GACTGCCATCACCATCTTCCATGGCACCATCCTCITCCTCTACrGTGTACCCAACTCCAAAA 
ACrCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTAQ^CCGTGGTGATCCCCTTGTTGAA 
TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 
ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATTITGTTATTGAACAAT^ 

30 A(SEQIDNO:302) 



AOLFRlfiS sequences; 

MAVGRNNTIVTKFILLGI^DHPQMKJDFLFMLFLGLYLLTLAWl^LIALIKM^ 
SNI^FUDICiA^SSTAPKlylLSDIITEQKTISFVGCATQYFWCGMGLTECFLlJ^^ 
35 PLLYTVLISHTLCI.KJNm^GAYVGGFI^SFffiTYSVYQHDFCGPYMINHFF(^ 

TSEWTFIVSVWGWSVLVVLISYGYIVAAVVKISSATGRTKj^FSTCASHLTAVTLFYGSGFFM 

YMRPSSSYSL1SIIU3KWSIFYALWVVNPI]YSFRNKEIKNAMR^^ 

(SEQIDNO: 303) 



40 ATGGCTGTAGGAAGGAACAACACAATTGTGACAAAATTCATTCTCCTGGGACITTCAGACC 
ATCCTCAAATGAAGATirrCCITrTCATGTTATTTCTGGGGCrCT 

tggaacttaagcctcattgccctcattaagatggactctcacctgcacatgcccatgtact 
tcttcctcagtaaccrgtccttccrggacatctgctatgtgtcctccaccgcccctaagatg 
ctgtcrgacatcatcacagagcagaaaaccatttcctttgttggcrgtgccacrc^^ 

45 ttgtcitctgtgggatggggctgactgaatgcntrctcctggcagctatg^ 

gtatgctgcaatctgcaaccccitgctttacacagtccrcatatcccatacactttgt^ 
agatggtggttggcgcctatgtgggtggattccitagttctttcattgaaacatactctgt 
ctatcagcatgatttctgtgggccctatatgatcaaccactttttctgtgaccrccct 
tcctggcrctgtcctgctctgataccttcaccagcgaggtggtgaojitcatagtcagtg^ 

50 gtcqttggaatagtgtctgtgctagtggtcctcatctcttatggttacattgttgctgctgt 
tgtgaagatcagctcagctacaggtaggacaaaggccttcagcacttgtgcctctcacctg 
actgctgtgacccr(ntctatggttctggattcitcatgtacatgcgacccagttccagct 
ctccctaaacagggacaaggtggtgtccatattctatgccttggtgatccccgtggtgaat 
cccatcatctacagttttaggaataaggagattaaaaatgccatgaggaaagccatggaa 

55 agggaccccgggatttctcacggtggaccattcatttttatgaccitgggctaa (seq id 

NO: 304) 
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AOLFR166 sequences: 

MEMENCmVKEFH'LGLTQNimVSLVIJ'lJ'riLVYVTTIXGl^L 
>nLSIADICFSS]TVPKVLVDIXSERKTISFNHCFTQMFIJ?HLI^^ 
5 HYATIMSRDHaGLTVAAWLGGFVHSIVQISLLLPLPFCGPNVII>TFYCDVmVLKIA^ 
ELLMXSNNGLLTTLWFFLLLVSYIVII^LPKSQAGEGiaiKJaSTCrSHIT^^ 
FTALPMDKAISVTFTVISPLLNPLrYTLRNHEMKSAMRRIJC^^ (SEQ ED NO: 305) 



ATGGAGATGGAAAACTGCACCAGGGTAAAAGAATTTATTTrCCTTGGCCTGACCCAGAATC 

10 GGGAAGTGAGCTTAGTCnTATTTCriTITCCTACrCOT 

AACCrCCTCATCATGGTCACTGTTACCTGTGAATCTCGCCTrCACACGCCCATGTATTTm 
GCTCCATAATTTATCTATTGCCGATATCTGCITCTCITCCATCACAGTGCCCAAGGT^ 
TGGACCTTCTGTCTGAAAGAAAGACCATCTCCITCAATCATTGCITCACrCAGATGTT^ 
TTCCACCITATTGGAGGGGTGGATGTATTTTCTCTTTCGGTGATGGCATTGGATCGATATG 

1 5 TGGCCATCTCCAAGCCCCTGCACrATGCGACTATCATGAGTAGAGACCATTGCATTGGGCT 
CACAGTGGCTGCCTGGTTGGGGGGCTTTGTCCACTCCATCGTGCAGATTTCCCTGTTGCT 
CCACTCCCTTTCTGCGGACCCAATGTTCITGACACTTTCrACTG 

CAAACrGGCCCATACAGACATTTTCATA(J[TGAACTACTAATGATTTCCAACAATGGACT 
CTCACCACACTGTGGTTTTTCCTGCrcCTGGTGTCCTACATAGTCATATTATCATTACCCAA 
20 GTCTCAGGCAGGAGAGGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACTGT 
GGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCITCACTGCCCTCCCCA 
TGGATAAGGCCATCTCTGTCACCTTCACTGTCATCrCCCCTCn'GCrrCAACCCCrTGATCT 
ACTCTGAGGAACCATGAGATGAAGTCAGCCATGAGGAGACTGAAGAGAAGACTTGTGCCT 
TCTGATAGAAAATAG *SEQ ID NO: 306) 

25 

AOLFR167 sequences: 

MSmCAWNSSSVTNOTLLGFroHPBLQALUfVTFLGIYLTT^ 

LS>n[^FmiCYSSAVAPNMLTDFFWEQKTISFVGCAAQFFIWGMGLSECLLLTA]^ 
SSPLLYPTIMTQGLCimiWGAWGGFI^SLIQASSIFRLHFCGPNIINOT 
30 FI^QVVNFLVVVWGGTSFLQLLISYGYWSAVlJOPSAEGRWKACNrCASHL]^^ 

FVYmPSSSYLLGMDKWSVFYSLVIPMLNPLrYSLRNKEmDALWKVLE^^ (SEQ ID 
NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCrCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
3 5 CAGACCATCCAGAACTCCAGGCCCTCCrcnTTGTGACCTTCCTGGGCATCTATCrrACCACC 
CrGGCCTGGAA.CCrrGGCCCTCATTTTTCrGATCAGAGGTGACACCCATCTGCACAC^ 
TGTACTTCTTCCTAAGCAACTTATCTTTCATTGACATCTGCTACTC^ 
AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCr^^ 
AGTTTTTTTT(mTGTCGGCATGGGTCrrGTCTGAGTGCCTCCTCCTGACT 
40 GACCGATATGCAG<XATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 
GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTQAGCTCCCTGATCCAGGCCAG 
CTCCATATTTAGGCITCACTTTTGCGGACCCAACATCATCAACCACTTCrrCT^ 
CACCAGTCCTGGCTCTGTCITGCTCrGACACim'CCrCAGTCAAGTGGTGAATTTCCT 
GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCrTATCTCCTATGGTrACATAGTGT 
45 CTGCGGTCCTGAAGATCCCITCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCrGATGGTGGTGACrCTGCTGTTTGGGACAGCCCTTTTCGTGTACTTGCGACC^ 
CTCCAGCTACnTGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCrrATTCATTGGTGATCCCC 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 



AOLFRI68 sequences: 

MEKJNNVTEPnWGI^QSPEIEKVaFVWSFFYniLLGNLLDvI^ 
DICYSSVTAPKMrV^LLAKI)KTISYVGCMLQLLGVHFFGCrEIFILTVMA 
TIMNRETCNKMLLGTWGGFLHSnQVALWQLPFCGPNEroHyF(±)VHPVIJ^ 
55 VVVTANSGTIALGSFVILLISYSIILVSLRKQSAEGRRKALSTCGSHI/^^ 
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TTFSEDKMVAWYTDTPMLNPLIYTLM^AEVKNAMKKLWGRb^ (SEQ ID NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATTITCrGGGGTCTTTCT 
5 TTGAGAAAGTTTGTTTTGTGGTGTTTTCTTrrcr^ 

CTCATCATGCTGACAGTTTGCCTGAGCAACCTGTTTAAGTCACCCATGTATTTCirrCT 
CTTCITGTCrrTITGTGGACATTTGTrACTCTTCAGTCACAGCTCCCAAGATGAT^^ 
TGTTAGCAAAGGACAAAACCATCTCCTIATGTGGGGTGCATGTTGCAACTGCTTGGAGTAC 
ATTTCITTGGTTGCACTGAGATCITCATCCTTACTGTAATGGCCTATG^^ 

1 0 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 
TAGGGACGTGGGTAGGTGGGTTCTTACACrcCATrATCCAAGTGGCrCTGGTAGTCCAACT 
ACCCITITGTGGACCCAATGAGATAGATCACTACITTTGTGATGTTCACCCT 
CTTGCCTGCACAGAAACATACATTGTTGGTGTTGTTGTGACAGCCAACAGTGGTACCATTG 
CTCTGGGGAGTTTTGTTATCm'GCrAATCTCCrACAGCATCATCCTAGTTTC^ 

1 5 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 
TTATCTTTTTCGGCCCCTGTACITITATGTACATGCGCCCTGATACGACCT^ 
AAGATGGTGGCTGTATTITACACCATTATCACTCCCATGTTAAATCCTCTGATTTATACACT 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTTTCTTGGA 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

20 

AOLFR169 sequences: 

Ml^NHSSATEFHLLGFPGSQGLHHILFAIFFFFYLVTIMG^^^ 
STLEILVTXnWMMLWGLLFLGCRQYI^LHVSLNFSCGTMEFALLGVMAV^ 
NHMNSSTCIWVVWSWWGFLSEIWPrV'ATFQFTFRKSNSLDHFYCT 
25 LFIJVIAWILIGSLIPTWSYTYnSTIUaffSASGRRKAFSTFASH^ 

G\mYNKWSLLVSVLTPFLNPFIFriJRNDKVKEALRDGMKRCCQLLKD (SEQ ID NO: 311) 



ATGATGGACAACCACTCrAGTGCCACrGAATTCCACCTTCTAGGCTTCCCTGGGTCCCAAG 
GACTACACCACATTCITITrGCTATATTCTTTTTCTrCT^ 

30 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATITCTTCCT 
CAGCCACCrCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCrTTGG 
GGATTGCTCTTCCTGGGATGCAGACAGTATCITTCTCTACATGTATCGCTCAAC^^ 
TGGGACCATGGAGTTTGCATTACITGGAGTGATGGCTGTGGACCGTTATGTGGCTGTGTGT 
AACCCTTTGAGGTACAACATCATTATGAACAGCAGTACCTGTATTTGGGTGGTAATAGTGT 

35 CATGGGTGTTTGGATTTCTTTCTGAAATCTGGCCCATCTATGCCACATTTCAGTTTACC^ 
CGCAAATCAAATTCATTAGACCATTTTTACTGTGACCGAGGGCAATTGCTCAAACTGTCCT 
GCGATAACACTCTTCTCACAGAGTTTATCCTTTTCnTAATGGCTGTTT^ 
TCTTTGATCCCTACGATTGTCTCCTACACCTACATTATCTCCACCATCCTCAAGATCCCGTC 
AGCCTCTGGCCGGAGGAAAGCCnTCTCCACTTTTGCCTCCCACTra^CCTGTGTT 

40 GCTATGGCAGCTGCITGTTTCrCrACGTGAAACCCAAGCAAACACAGGGAGTTGAGTACAA 
TAAGATAGTTTCCCTGTTGGTITCrGTGTTAACCCCCTTCCTGAATCCTTTCATC^^ 
TCGGAATGACAAAGTCAAAGAGGCCCTCCGAGATGGGATGAAACGCTGCTGTCAACTCCT 
GAAAGATTAG (SEQ ID NO: 3 12) 



45 AOLFR170 sequences: 

MSFTSLIPSLaFSLTLPFLFCYLSLLPFI^AFIJ?ITRWLLAFI^LFSVSWVSSVSSSMVLCLYLSVS 
ASPSWCFSCMQGPELWIMANLSQPSEFVLLGFSSFGELQALLYGPFLMLYLLAFMGNTIirVMVI 
ADTHLHTPMYFFLGNFSLLEILVTMTAWRMI^DLLWHKVITFTGC^ 
TDMAIJDKFVAI(aiPLRYGTIMSRAMCVQLAGAAWAAPFIj\MWT\^ 

50 FFCDNEPLLQI^CSDIRLLEFWDFLMALTFVI^SFLVTLISYGYIVTTVLRIPSASSC^ 
SHLTLWIGYSSTIFLYVRPGKAHSVQVRKWALVTSVLTPFLNPFn.TFaS^ 
RLKGLCKAQ (SEQ ID NO: 313) 



ATGTCTTTCACTTCTCTCATACCCTCACrCTGTTTCrCCTTGACTCTCCCAT^ 
55 TATCirrCTTTATTGCCGTTTCTTTCTGCTT^ 

CTCTCTCTATTCTCTGTCTCTGTCCCTGTTTCnTCTGTT^ 
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TATCTCTCTGTITCrGCCTCTCCGTCTGTCITITGTTTCTCTTGCATG 
TGGATCATGGCAAATCTGAGCCAGCCCTCCGAATTTGTCCTCITGGGCTTCTCCTC(^^ 
TGAGCTGCAGGCCCTTCTGTATGGCCCCTTCCTCATGCriTATCTrCTrCGCC^ 
ACACCATCATCATAGTTATGGTCATAGCTGACACCCACCTACATACACCCATGTACTTCTTC 
5 CTGGGCAATTTTTCCCTGCrrGGAGATCITGGTAACCATGACrGCAGTGCCCAGGATGCT 

CAGACCTGTTGGTCCCCCACAAAGTCATTACCTTCACTGGCTGCATGGTCCAGTTCTACTTC 
CACTTTTCCCTGGGGTCCACCTCCTTCCTCATCCTGACAGACATGGCXCITGATC^ 
GGCCATCrGCCACCCACTGCGCTATGGCACTCTGATGAGCCGGGCTATGTGTGTCCAGCTG 
GCTGGGGCTGCCTGGGCAGCTCCTTTCCTAGCCATGGTACCCACTGTCCrcrCCCGAGCT^ 

1 0 ATCTTGATTACTGCCATGGCGACGTCATCAACCACITCTTCrGTGACAATGAACCTCTCCTG 
CAGTTGTCATGCTCTGACACTCGCCTGTTGGAATTCTGGGACTTrcrGATGGCCrTQACCTT 
TGTCCTCAGCTCCITCCTGGTGACCCrCATCTCCTATGGCTACATAGTGACCACTGTGCTG^ 
GGATCCCCTCTGCCAGCAGCTGCCAGAAGGCTTTCTCCACTTGCGGGTCT 
GGTCTTCATCGGCTACAGTAGTACCATCITTCTGTATGTCAGGCCrGGCAAAGCTCACTCT 

1 5 GTGCAAGTCAGGAAGGTCGTGGCCTTGGTGACTTCAGTTCrrCACCCCCnTrCTCAATCCCT 
TTATCCTTACCTTCTGCAATCAGACAGTTAAAACAGTGCTACAGGGGCAGATGCAGAGGCT 
GAAAGGCCTTTGCAAGGCACAATGA (SEQ ED NO: 314) 



AOLFR171 sequences: 
20 MVGNLLIWVTTIGSPSLGSLMm'IAYLSLMDAIYSTAMSPKIJ^ 

EHIiGGAEWLLVVMAYDRWAISKPLHYIKIMNRLVaLLLWAMIGGF^ 
ICGPNVIDHSV<^MYPLt£IXCIJDTYFIGLTWANGGnCMVIFTFIX 
HKALPXaSHlIWALWWCIFMYVRPVSNFPFDKmT^ 
KNLWCEKI^IVRKRVSPTLMFIPSSKATNRR (SEQ ID NO: 315) 

25 

ATGGTGGGAAACCTCCTTCATTTGGGTGACTACTATTGGCAGCCCCTCCTTGGGCTCCCT^ 
TGTACrTCTrCCrrGCCTACTTGTCACTTATGGATGCCATATATTCCACTGCCATGTCACCC 
AAATTGATGATAGACTTACTCTGTGATAAAATCGCTATTTCCITGTCAGCTTGCATGGGTC 
AGCTCITCATAGAACACrrACITGGTGGTGCAGAGGTCTTCCTTI^ 

30 TGATCGCTATGTGGCTATCTCTAAGCCGCTGCACTATTTGAACATCATGAATCGACTGGTT 
TGCATCCTTCTGTTGGTGGTGGCCATGATTGGAGGTTTTGTGCACTCTGTGGTTCAAATTGT 
CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCT 
ACCCATTGTTGGAACTGTTGTGCCrrGACACCrACriTrATAGGACTCACTGTGGT^ 
TGGTGGAATAATTTGTATGGTCATClTrACCmCTGCrAATCrCCrGTGGAGTCATC^ 

35 ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTACCTGCATCTCCCA 
CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGTATTTTTATGTATGTTAGACCCGT^ 
ACTTTCCCTTTGATAAATTAATGACTGTGTTTTATTCAATTATCACACrCATG^ 
TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGTrCTA 

40 AGGCAACAAATAGGCGGTAA (SEQ ID NO: 3 16) 



AOLFR172 sequences: 

MAETLQLNSTFLHPNFFILTGFPGLGSAQTWLTLWGPm.IAIXGNGALPAVVWIDSTmQPM 
FLLLAILAATDLGIATSIAPGIXAVLWLGPRSWYAVCLVQMFFVHALTAMESGVLIAm 
45 AAAIGRPLHYPVLVT:XACVGYAAIALAIJCAVAIVVPFPLLVAKI7EOT 

VELWGNTQATNLYGLALSIAISGMDILGrrGSYGLIAHAVLQIJ»TREAHAKAFGTC^ 
AFOTGLFSYLAHRFGHKTWKPVHILLSNr^IXPPALNPLIYGARTKQIIU^RLI^ 
(SEQ ID NO: 317) 



50 ATGGCAGAAACrCTACAACTCAATTCCACCITCCTACACCCAAACTTCITCATACT 

GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCTGACACTGGTCTTTGGGCCCATT^ 
GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 
CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGCCACATCT 
ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 

55 GCCTGGTCCAGATGTTCTTTGTACATGCACTGACrGCCATGGAATCAGGTGTGCrrTTTGGC 
CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 
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AAAGCCTGTGTGGGTTATGCAGCCITGGCCCTGGCACTGAAAGCTGTGGCTATTGTTGTAC 
CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACTTCCAAGCCAAGACCATAGGCCATACCTA 
TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACITTCACrGGCCATCTCAGGTATGGATATrCTGGGTATCACTGGCTCCTAT 
5 GGACrCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCTTTG 
GTACATGTAGTTCrCACATCTGTGTCATTCTGGCCnTCTACATACCTGGTCrCTTCTCCT 
CTCGCACACCGCTTTGGTCATCACACTGTCCCAAAGCCTGTGCACATCCTTCTCTCCAACAT 
CTACITGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCGCACCAAGCAGATC 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

10 

AOLFR173 sequences: 

MSHThTVTIFHPAVFVLPGIPGLEAYHIWI^IPLCLIYITAVLGNSILIVVrv^ 
MLAVMDILI^TITVPKAIAIFWLQAHhaAFDACVTQGFFVHMMFVGESA^ 
APLRYTTVLTWPWGRIAIAVITRSFCIIFPVIFLLKI^ 
1 5 hnWYGFSWrVMVIIJ3miAVSYSLILRAV3'RIJ'SQDARHKALSTCGSHLC\^^ 
THHFGRlSnPQHVHE^IANLWAWPMU^IVYGVKTKQm 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCTTCCATCCTGCAGTTTTTGTCCTTCCTGGCATCCCTGG 
20 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCTCATTTACATCACTGCAGTCC 
TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 
TTTCTTCCTCTCAATGCrGGCCGTCATGGACATCCTGCTGTCTACCACCACTGTGCCCAAGG 
CCCTAGCCATCnrrGGCnTCAAGCACATAACATTGCnTrTGAT^ 

TrCTTTGTCCATATGATGTTTQTGGGGGAGTCAGCTATCCTGTTAGCCATGGCCrTTGATCG 
25 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGTTGTGGGG 
AGGATTGCTCTGGCCGTCATCACCCGAAGCrrCTGCATCATCrTCCCAGTCATATTCrTGCT 
GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTCCTCACTCCTACTGTGAGCATATTGGA 
GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGCTTCTCAGTGCCCAT 
TGTCATGGTCATCnTGGATGTTATCCTCATCGCTGTGTCITACTCACTGATCCTCCGAGCAG 
30 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACITGTGGCTCCCACCT 
CTGTGTCATCCITATGTTTTATGTTCCATCCnTCrTTACCTTATTGACCCATC^ 
TAATATTCCrCAACATGTCCATATCTTGCTGGCCAATCTTTATGTGGCAGTGCCACCAATGC 
TGAACCCCATTGTCTATGGTGTGAAGACTAAGCAGATACGTGAGGGTGTAGCCCACCGGTT 
CTTTGACATCAAGACITGGTGCTGTACCTCCCCTCTGGGCTCATGA (SEQ ID NO: 320) 

35 

AOLFR17S sequences: 

MHFLSQNDLNINLIPHLCIJIRHSVIAGAFTniElHMKIFNSPSNSSTFrGFILLGF 
LFIWVXLTLMGNGSnCAVHWDQRLHAPMYILLAhnPSFLEICYVTSTVPSML^^ 
SGCFLQFYFFFSLGSTEOFFLAVMAFDRYIAICRPLRYPTIMTRRLCTNLVVNC^^ 
40 VMSQMSFCGSRnDHFLCDPAPLLTl.TCKKGPVIELWSVLSPLPWMLFLFWGSYALVVRAVL 
RVPSAAGRRKAPSTCGSHIAWSIJJYGSVLVMYGSPPSKIvrEAGKQKTVTLFYSWT^^ 
YSLRNKDMRKALKKFWGT (SEQ ED NO: 321) 



ATGCATTTTCTTTCCCAAAATGATITAAATATAAATCrGATTCCCCATCTATGT^ 
45 TCATTCAGTAATTGCTGGTGCITITACAATTCACAGGCACATGAAAATCTTCAACAGCCCC 
AGCAACTCCAGCACCTTCACrGGCTTCATCCTCCTGGGCnTCCCTTGCCCCAGGGAGGGGC 
AGATCCrCCT(nTrGTGCTCTTCACrGTTGTTTACCTCCTGACCCTCATGGGCAATG^ 
ATCATCTGTGCTGTGCACTGGGATCAGAGACTCCACGCCCCCATGTACATCCTGCTCGCCA 
ACTTCTCCITCTTGGAGATATGTTATGTCACCTCCACAGTCCCCAGCATGCTGGCCAACTTC 
50 CTCTCTGACACCAAGATCATCrCGTTCTCTGGCTGCTTCCTCCAGTTCrAC^^ 

TTGGGCTCTACAGAATGCTTTTTCCTGGCAGTTATGGCATTTGATCGATACCnTGCCATCT 
TCGGCCTCTACGCTATCCAACCATTATGACCAGACGTCrCrGTACCAATCTTGTGGTCAATT 
GCTGGGTACITGGTTTCATCTGGTTCITGATTCCTATCGTCAACATCrCCCAA^ 
TGTGGATCTAGGATTATTGACCACnTCCTATGTGACCCAGCTCCrCnTCTAACrCTC^ 
5 5 CAAAAAAGGCCCTGTGATAGAGCTTGTCTTTTCTGTCITAAGTCCTCTG^^ 

TCTTTCTCTTCATTGTGGGGTCCTATGCTCTGGTCGTGAGAGCTGTGTTGAGGGTCCC^ 
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GCAGCTGGGAGAAGAAAGGCTTTCTCCACCTGTGGGTCTCACCrGGCrGTGGTTTCACTGT 
TCTACGGCTCAGTACTGGTCATGTATGGGAGCCCACCATCTAAGAATGAAGCTGGAAAGC 
AGAAGACTGTGACTCTGTTTTATTCTGTTGTTACCCCACTGCTTAACCCTGTC 
CrTAGGAACAAAGATATGAGAAAAGCTCTGAAGAAATTTTGGGGAACATAA (SEQ ID NO: 
5 322) 



AOLER176 sequences: 

MFFDHSLVTSWLTALGPQNRTMHFVTEFVIXGraGQREMQSCTFSFILVLY^^ 
AVKLDRRLHTPMmLGNFAFLEIWYISSTWNMLVMLSEIKTISFSGCT 
1 0 LSVMAYDRYIAICRPLHYPSIMTGKFCIELVCVCWGGFLCiTWIVLK 

PGPLFAIACISAPSTELICTnWSMnFGPFLSILGSYTLVnM.VLCIPSGAGRTK^ 
VSIIfYGTLMVMWSPTSGM'AGMQKIITLVYTAMTPFLNPLIYSLRim>MKDAL^ 
QN (SEQ ID NO: 323) 



1 5 ATGTTCnTTATTATTCATTCITrGGTTACrrrCTGTTTr^ 

CAGAACAATGCATTTTGTGACTGAGTTTGTCCTCCTGGGTTTCCATGGTCAAAGGGAGATG 
CAGAGCTGCTTCITCTCATTCATCCTGGTTCTCTATCrCCTGACACrG^ 
TATTGTCTGTGCAGTGAAATTGGACAGGCGGCTCCACACACCCATGTACATCCTTCTGGGA 
AACTTTGCCTTTCTAGAGATCTGGTACATTTCCTCCACTGTCCCAAACATGCT 

20 CCrCTCTGAGATTAAAACCATCrCCTTCTCTGGTTGCrrTCCrGCAAT^ 

ACTGGGTACAACAGAGTGTITCnTTITATCAGTrATGGCTTATGATCGGTACCTGGCCATC 
TGTCGTCCATTACACTACCCCTCCATCATGACTGGGAAGTTCTGTATAATTCTGGTCTGTGT 
ATGCTGGGTAGGCGGATTTCrCTGCTATCCAGTCCCrATTGTTCnTAT(:TC(^^ 
TCrGTGGGCCCAACATCATTGACCACITGGTGTGTGA(X;CAGGCCCATTGTTTGCACTGGC 

25 CTGCATCTCTGCTCCTTCCACTGAGCrrATCTGTTACACCTTCAACrCGATGATTATC^ 
GGCCCXTCCTCTCCATCrrGGGATCTTACACTCTGGTCATCAGAGCTGTGCI^ 
TCTGGTGCTGGTCGAACTAAAGCTTTCTCCACATGTGGGTCCCACCrAATGGTGGTGTCTC 
TATTCTATGGAACCCTTATGGTGATGTATGTGAGCCCAACATCAGGGAACCCAGCAGGAAT 
GCAGAAGATCATCACTCTGGTATACACAGCAATGACTCCATTCTTAAATCCCCITATCTAT 

30 AGTCITCGAAACAAAGACATGAAAGATGCTCTAAAGAGAGTCCTGGGGTTAACAGTTAGC 
CAAAACTGA (SEQ ID NO: 324) 



AOLFR177 sequences: 

MSFFFVDrJlPMNRSATHIVTEFILLGFPGCmiQffLFSIJ?LVrr^ 
3 5 TPMYFLLGNFAFLEIWWSSTn»miLVNILSKTKAISFSGCFLQFYFFFSLGTrEa^^ 

RYIAICHPLQWAIMTVRFCGKLVSFCm.IGFLGYPIPIFnSQLPFCGPNnDHFLCX»MDPrMAL 
SCAPAPrrECffYTQSSLVLFFTSMmRSmLLTAVFQWSAAGRRKAFSTCGSHLVW 
TVMVMYVSPTYGIFIXLQKILTLWSVTTPLFNPLIYTLRNKDMKI^ 
(SEQ ID NO: 325) 

40 

ATGTCTTT(nTCTTTGTAGACTTAAGACCCATGAACAGGTCAGCAACACACATCGTGACAG 
AGTTTATTCTCCTGGGATTCCCrGGTTGCrrGGAAGATTCAGATTTrCCT(^ 
TTGGTGATTTATGTCTTGACCrTGCrGGGAAATGGAGCCATCATCTATGCAGTGAGATGCA 
ACCCACTACTACACACCCCCATGTACTTTCTGCTGGGAAATTTTGCCTTCC^ 
45 TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCX^AAGAGCAAGGCCATCTC 
ATTTTCTGGGTGCTTCCTCCAGTTCTATTTCnTCrTTTCACT 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTGTCTTTCTGTTGGCnTATTGGATrCCTT^ 
GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTTCTGTGGTCCTAATATCATTGAT 
50 CACrrCCTGTGTGACATGGACCCATTGATGGCTCrATCCTGTGCCCCAGCTCCCATAACTG 
AATGTATTTTCTATACrCAGAGCTCCCnTGTCCrCTTTrTCACrA 

TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCTGCAGCTGGTCGGAGAAAAG 
CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCTT^ 

ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTGGTAT 
55 ATTCAGTAACGACTCCTCTTTTTAATCCTCTGATCTATACrCITCGTAATAAGGACATGAA^ 
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CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ED NO: 
326) 



AOLFR178 sequences: 
5 IvWGA>fflSWSEFVFLGLTNSWEIRLLLLWSSMFmASMMGNSLILLT^ 
ANLSFTOLGVSSVTSPKMIYDLniKHEVISFGGCIAQIFFIHVIGGVEiyrV^ 
LQYLTIMSPRMCMFFLVAAWWGLfflSWQLVFVVNLPFCGPNVSDSFYCDLPRFIKlAC^ 
RLEFMVTANSGFISLGSFFILIISYVVIILTVIJQiSSAGI^KALSTI^AHVSW 
PSPSTHLDBCFLAIFDAVLTPVLNPHYTFRN (SEQ ID NO: 327) 

10 

ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACTCACCAATTCCT 
GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGATGGGA 
AACTCrCTCATTTTGCTCACTGTGACTTCTGACCCTCACr^ 

GTTAGCCAACCTCTCCITCATTGACCTGGGTGTTTCCTCTGTCACTTCTCCCAA^ 
1 5 ATGACCrGTTCAGAAAGCACGAAGTCATCTCCirrGGAGGCTGCATCGCTCAAATCITC^ 
CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 
GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 
TCITAGTGGCTGCCTGGGTGACCGGCCITATCCACTCTGTAGTTCA^ 
AACTTGCCCTTCTGTGGTCCTAATGTATCGGACAGGITITACrGTGACCTTCCTC^ 
20 CAAACnTGCCrGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 
ATCTCTCTGGGCTCCirCirCATACTGATCATTTCCTATGTGGTCATCAT^ 
GAAACACrcrTCAGCTGGTTTATCCAAGGCTCTGTCCACCCTTTCAGCTCAC^ 
GTAGTTTTGTTCTTTGGTCCITrGATTTTrGTCTATACGTC^ 
GGATAAGTTTCTGGCCATCriTGATGCAGTTCTCACTCCTGTTTT^^ 
25 CATTCAGGAATTGA (SEQ JD NO: 328) 



AOLFR179 sequences: 

MNGMNHSWSEFVFMGLTNSREIQLLlI'WSLIJ^ASMMGNLVIVFrVT^ 
ANLSITOMAFCSITAPKMICDIFKKHKAISFRGCITQIFFSHALGGTEM^ 
3 0 LHYLTIMSPRMCLYFIATSSnGLmSLVQLVFVVDLPFCGPNIFDSFi^C^IJPRLLRLACT^ 
EFMVTVNSGLISVGSFVLLVISYIFILFIWKHSSGGLAKAI^TLSAH\^^ 
PSPTSHLDKYIAJFDAFITPFLNPVIYTFRI^KDMKVAMRRLCSRIAHFn^ (SEQ ID NO: 329) 



ATGAATGGAATGAATCACrCTGTGGTATCAGAATTTGTATTCATGGGACTCACCAACTCAC 

3 5 GGGAGATTCAGCITCrACTTTTTGTTTTCTCrm 

AACCTrGTCATTGTATTCACTGTAACCATGGATGCTCATCTGCACTCCCCCATGTATTTCCr 
CCTGGCTAACCTCrCAATCATTGATATGGCATTTTGCrCAATTACAGCCCCrAAGATC 
GTGATATTTTCAAGAAGCACAAGGCCATCTCCTTTCGGGGATGTATTACTCAGATCTTC^ 
TAGCCATGCTCITGGGGGCACTGAGATGGTGCTGCrCATAGCCATGGCCTTTGACAGATAC 

40 ATGGCCATATGTAAACCTCTCCACTACCTGACCATCATGAGCCCAAGAATGTGTCTATACT 
TTTTAGCCACTTCCTCTATCATTGGCCTTATCCACrCATTGGTCCAATTAGTTT^ 
GATTTACCITTTTGTGGTCCTAATATCTTTGACAGTTTT^ 

CAGACITGCCTGTACCAACACCCAAGAACrGGAGTTCATGGTCACTGTCAATAGTGGACTC 
ATTTCTGTGGGCTCCrrTGTCITGCTGGTAATTTCCTACATCTTCATTCT 
45 GAAACATTCTTCTGGTGGTCTAGCCAAGGCOirrCrCTAiXCTGTCAGCTCATC 
GTCATCITGTTCTTTGGGCCACrrGATGTTTTTCTACACATGGCCTTCTC^ 
GGATAAATATCTTGCTATTITrGATGCATTTATrACTCCTTTTCTGi^ 
CATTCAGGAACAAAGACATGAAAGTGGCAATGAGGAGACTGTGCAGTCGTCTTGCGCATT 
TTACAAAGATTTTGTAA (SEQ ID NO: 330) 

50 

AOLFR180 sequences: 

MTNKMYAIYIKNLNYFSFLIVQCLQPTMAIFNN^^ 
ALLGNSMIFLVnTKiayLHKPMYYFI^MLAAVDLCLTITTLPTVI.G\^ 
FVOIAFSLLESSVLVAMAFDRFVAICWLNYAmTDRMVLVIGLVICIRPAWL^^ 
55 HGGHELSHPFCYHPEVKYTYSKPWISSFWGLFLQLYLNGTDVIPnJFSYVLrLRTV^ 
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QQKAI^TCVCmCAVTIFi^LISI^lJUIRLFHSTPRVLCSTLANIYLLLPP^ 
QAMFQLLQSKGSWGFNVRGLRGRWD (SEQ ID NO: 331) 



ATGACTAATAAAATGTATGCTATATATATAAAGAATCrrAATrATITrTClTrCCT^ 
5 TCAGTGTCTTCAACCAACCATGGCAATATTCAATAACACCACTrCGTCTTCCTCAAACTTCC 
TCO-CACrcCATTCCCTGGGCrGGAATGTGCTCATGTCTGGATCTCCATTC^ 
CTCTACACCATTGCCCTC^GGGAAACAGTATGATCTTTCTTGTCATCATTACTAAGCGGA 
GACrCCACAAACCCATGTATTATITCCTCTCCATGCTGGCAGCTGTTGATCrATGTCTGACC 
ATTACGACCCTTCCCACTGTGCTTGGTGrrCTCrGGTTTCATGCCCGGGAGATCAGCTTTAA 

1 0 AGCnTGCTTCATTCAAATGTTCriTTGTGCATGCTTTCrr 

TAGCCATGGCCTTTGACCGCrTCGTGGCTATCTGTAACCCACTGAACTATGCTACTATCCTC 
ACAGACAGGATGGTCCTGGTGATAGGGCTGGTCATCTGCATTAGACCAGCAGTTTTCTTAC 
TTCCCCTTCTTGTAGCCATAAACACTGTGTCrnTrCATGGGGGTCACGAGCI^ 
TTTTGCTACCACCCAGAAGTGATCAAATACACATATTCCAAACCTTGGATCAGCAGTTTTT 

1 5 GGGGACTGTTTCTTCAGCTCTACCTGAATGGCACTGACGTATTGTTTATTCTI^ 

GTCCTGATCCTCCGTACTGTTCTGGGCATTGTGGCCCGAAAGAAGCAACAAAAAGCTCTCA 
GCACITGTGTCrGTCACATCTGTGCAGTCACrATTTTCTATGTGCCACTGATCAGCCT 
TTGGCACACCGCCTCITCCACTCCACCCCAAGGGTGCTCTGTAGCACITTGGCCAATA 
TCTGCTCrrACCACCrGTGCTGAACCCTATCATTTACAGCrrGAAGACCAAGACAA 

20 CAGGCTATGTTCCAGCTGCrCCAATCCAAGGGTTCATGGGGTTTTAATGTGAGGGGTCT^ 
GGGGAAGATGGGATTGA (SEQ ID NO: 332) 



AOLFR181 sequences: 

MSVLNNSEVKLFLLIGIPGIJEHAHIWFSIPICIim.LAmGNCTnjnKTEPSIiffiPR^^ 
25 AVSDMGLSLSSIJPTMLRWLFNAMGISPNAOFAQEFFIHGFIWESSNnLLIMSLDRF 
YSSILTSNRVAKMGLmAIRSILLVIPFPFrLRRLKYCQKNLI^HSYCmQDTMKLAC^ 
nrOFFIALCTMLDIALIVLSyVLILKTILSIASIAERLKALNTCVSmCA 
AKHKSPLVVn.IADMFIXWPLMNPrsr!f CVKTRQrWEKILGKLLNV (SEQ ID NO: 333) 



3 0 ATGTCTGTTCTCAATAACTCCGAAGTCAAGCTTTTCCTTCrGATTGGGATCCC^ 

AACATGCCCACATTTGGTTCTCCATCCCCATTTGCCrCATGTACCTGCTTGCCATCATGGGC 
AACTGCACCATTCTCTTTATTATAAAGACAGAGCCCTCGCTTCATGAGCCCATGTATTAT^ 
CCTTGCCATGTTGGCTGTCrCTGACATGGGCCTGTCCXTrCTCCTCCCITCCTAC^ 
GGGTCTT(m"GrrCAATGCCATGGGAATTTCACCrAATGCCTGCrrTTGCTCA^ 

3 5 ATTCATGGATTCACrGTCATGGAATCCTCAGTACTTCTAATTATGTCITTGGAC^ 

TGCCATTCACAATCCCTrAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 
GGACTTATTTTAGCCATTAGGAGCATTCTCrTAGTGATTCCATTTCCCTTCACCn^ 
ATTAAAATATTGTCAAAAGAATCTTCTTTCrCACrCATACTGTCTTCATCA^ 
AGCrGGCCrGCrCTGACAACAAGACCAATGTCATCrrATGGCTTCTTCATTGCrCT 

40 ATGCTGGACTTGGCACTGATTGTTTTGTCTTATGTGCTGATCTTGAAGACTATACTCAGCAT 
TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCrGTGTCTCCCACATCrGTGCTGTG 
CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAAAA 
GCCCrCTTGTTGTGATCCTTATTGCAGATATGTTCTTGTTGGTGCCGCCCCTTATGAACCCC 
ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCrTGGGGAAGTTGCrrTAAT 

45 GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

lvCTLGSLGNSSSSVSATPLI5GrPGI£I«^fflIWISIPLCFMYLVSIPGNCTILFIIKTERSLra^ 
SMLALroLGI^LCTLPTVLGIFWGAREISHDACFAQLFFfflCFSFLESSVLLSMAFDRl^M 
50 LHYVSILTNTVIGWGLVSLGRSVALnfPLPFMLKRFPYCGSPVLSHSYCLHQEVMKLA 

ANSri^GMFVIVSWGroSLLILFSYALlLRTVLSIASRAERFKALNTCVSfflCAVLLFYTPMIGLSV 
IHRFGKQAPHLVQVVMGFMYLLFPPVMNPIVYSVKTKQIRDRVTHAFCY (SEQ ID NO: 335) 



ATGACCCTGGGATCCCrGGGAAACAGCAGGAGCAGCGTTTCTGCTACCTTCCTGCTGAGTG 
55 GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCriTITATCATTAAAACAGAGCCCT^ 
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GAACCTATGTATCrCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGTCTCTCCCIT^ 
TCTCCCrACAGTCCTGGGCATCTTTTGGGTTGGAGCACGAGAAATTAGCCATGATGCCrGC 
TTTGCrCAGCTCITTTTCATTCACTGCTTCrCCITCCTCG^^ 
GCCTTTGACCGCirrGTGGCTATCTGCCACCCCTTGCACTATGT^ 
5 AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTA 
CCnriTATGCTCAAAAGATrCCCCTATTGTGGCTCCCCAGTTCTCTCACATr 
CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 
GTTTGTCATCGTCTCTACAGTGGGTATAGACrCACTGCTCATCCT(nTCr(^ 
TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCrTAACACCTG 
1 0 TGTTTCCCACATCTGTGCTGTGCTGCrCITCrrACACTCCCATGATrGGCCTCTCrGTCATC^ 
ATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCTTCT 
CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



15 AOLFR183 sequences: 

MTNLNASQAISIHRI^FILTGJPGTPDKNPWIAITLG 
Snjy^TDVSLSN^TIi'SMLSIYWFNAPQIWDAaDVlQMFFlHWGI^ 
PmWSILTHDVIRKTGISVLTRAVCVWPWI^IKCLPFCHSNV^ 
mSLYGLlVVIFIIX3LDVLLTLLSYVLTLKTVIX5IVSRGERLKTI^TCLSHM 

20 ASMIHRFWEHI^PVVHMVMADIYIXLPPVLNPIW (SEQ ID NO: 337) 



ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 
GAACGCCAGACAAGAACCCATGGTTGGCCTTTCCCCrGGGATTTCTCTACACACTCACACT 
CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 

25 TATTACITCCTTTCTATCITGGCTCTCACTGACGTTAGTCrCT 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCATGCATCATGCAGAT 
GTTCITCATCCATGTATTTGGAATAGTAGAATCAGGAGTCCrAGTGTCCATGGCCrTTGAa 
AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACrCACGATGTTATTCG 
AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTG<XCTTCCTT 

30 ATAAAGTGCCTACCCTTCrGCCATTCCAATGTCTTGTCrCATTCATACTGTCr^ 

CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 
ATCTTCACACTGGGGCTCGATGTTCrCCTCACTCrACrGTCnTATGTACTCACCCT 
TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCrCTCTCAC 
ATGTCTACCGTGCTCCTCTTCTATGTTCX7ITITATGGGTGCTGCCTCCATGATCCACAGATT 

35 TTGGGAGCATTTATCACCAGTAGTGCACATGGTCATGGCrGATATATACCTACTGCTCCCG 
CCTGTGCTAAACCCCATTGTCTACAGTGTGAAGACCAAGCAAATTTGA (SEQ ID NO: 338) 



AOLFR184 sequences: 

MSTLPTQIAPNSSTSMAPTFLLVGMPGLSGAPSWWTIJPLIAVYLI^ALGNGmWI^ 
40 PMHFFLFLLSVSDIGLVTALMPTLLGIAIAGAHTWASACLLQMVPIHVFSVME^ 

RAIAICRPLHYPALLTNGVISKISLAISFRCLGLHLPLPFLIAYMPYCXPQVLTHSYC^^ 
ACPEAWGAAYSLFVVI^AMGLDPLLIFFSYGLIGKVLQGVESREDRWKAGQTCAAHLSAVLLF 
YffMILIALINHPELPITQHTHTLLSYVHFLLPPLINPILYSVKMBaEn 
(SEQ ID NO: 339) 

45 

ATGTCAACATTACCAACrCAGATAGCCCCCAATAGCAGCACTTCAATGGCCCCCACCTTCT 
TGCTGGTGGGCATGCCAGGCCTATCAGGTGCACCCTCCTGGTGGACATTGCCCCTCATTGC 
TGTCrACCTTCTCrCTGCACTGGGAAATGGCACCATCCTCTGGATCATTGCCCTGCAGCCC 
GCCCTGCACCGCCCAATGCACITCTTCCrCTrcrTGCTrAGTGTGTCT 

50 CACTGCCCTGATGCCCACACTGCTGGGCATCGCCCnTGCTGGTGCTCACACTGTCCCTGCC 
TCAGCCTGCCTTCTACAGATGGTTTTTATCCATGTCITrTCTGTCATGGAGTCCTCT 
GCTCGCCATGTCCATTGATCGGGCACTGGCCATCTGCCGACCTCTCCACTACCCAGCGCTC 
CTCACCAATGGTGTAATTAGCAAAATCAGCCTGGCCATTTCITTTCGATGCCTGGGTCTCC 
ATCTGCCCCTGCCATTCCTGCrGGCCTACATGCCCTACTGCCTCCCACAGGTCCTAACCCAT 

5 5 TCTrATTGCTTGCATCCAGATGTGGCTCGTTTGGCCTGCCCAGAAGCTTGGGGTGCAGCCT 
ACAGCCTATTTGTGGTTCTTTCAGCCATGGGTTTGGACCCCCTGCrTATTTTC^ 



-159- 



BNSOOCID: <WO 0168805A2 I > 



wo 01/68805 



PCT/USO 1/07771 



GGCCTGATTGGCAAGGTGTTGCAAGGTGTGGAGTCCAGAGAGGATCGCTGGAAGGCTGGT 
CAAACCTGTGCTGCCCACCrCTCTGCAGTGCTCCT<m"CTATATCCCTATGATCCT 
ACTGATTAACCATCCTGAGCTGCCAATCACTCAGCATACCCATACTCTTCTATCCTATGTCC 
ATTTCCTTCLTCCTCCATrGATAAACCCTATTCTCTATAGTGTCAAGATGAAGGAGAT^ 
5 AAGAGAATACrCAACAGGTTGCAGCCCAGGAAGGTGGGTGGTGCTCAGTGA (SEQ ED NO: 
340) 



AOLFR185 sequences: 

MFSfPILlTOISTK3WS^mvlSCa^FIKTVEIILVYNQTQSPWY^ 
10 VDCVPSRDHmQSMVIASGNSSSHPVSFILLGIPGI^FQLWIAiTFCATYAVAWGNri^ 
roHTLHEPMYIJ'LAMIAITDLVI^SSTQPKMLAIFWHAHEIQYHACLIQVEFlI^ 
MAMALDCWATC3T>LRHSSILTPSVVIKLGTIVMLRGLLWSPFCTW 

EHMAVIJa.VCADTSISRGYGIJFVAFSVAGFDMIVIGMSYVM]OLA.VLQLPSGEARLKAFST^ 
SmCVE.ALY]PALFSFLTYRFGHDWRVVHIIJFA2SILYLLmPMIJW 
15 NIP (SEQ ID NO: 341) 



ATGTTCTACCCCATTTTGAATGACATAAGTACGAAAAACAACAGTAACATCATGTCATGTT 
GTAACATATTATTTATTAAAACAGITGAAATTATTCTAGTTTATAATCAAACCCAATCACC 
CTGGTATCCAATAGTCCCATCCAAAAGCCTTGTATATAATAATAACACITGTTTTGATTGT^ 

20 ATCATCTGCAGAGAGTAGATTGCGTTCCCAGCAGAGACCATATTAACCAGTCCATGGTGCT 
GGCTTCAGGGAACAGCrCTrCTCATCCTGTGTCCTrCATCCTGCTTGGAATC^ 
GAGAGTirCCAGTTGTGGATTGCCrrTCCGTTCTGTGCCACGTATGCTGTGGCTGTTGTTGG 
AAATATCACTCTCCTCCATGTAATCAGAATTGACCACACCCTGCATGAGCCCATGTACCTC 
TTTCTGGCCATGCTGGCCATCACTGACCTGGTCCTCTCCrCCTCCACrCAACCTA^ 

25 GGCCATATTCTGGTTTCATGCTCATGAGATTCAGTACCATGCCTGCCTCATCCAGGTQTTCT 
TCATCCATGCCTTTTCTTCTGTGGAGTCTGGGGTGCTCATGGCTATGGCCCTGGACTG^^ 
GTGGCTACCTGCTTCCCACrCCGACACTCTAGCATCCTGACCCCATCGGTCGTGATCAAAC 
TGGGGACCATCGTGATGCTGAGAGGGCTGCTGTGGGTGAGCCCCTTCTGCTTCATGGTGTC 
TAGGATGCCCTTCTGCCAACACCAAGCCATTCCCCAGTCATACTGTGAGCACATGGCTGTG 

30 CTGAAGTTGGTGTGTGCTGATACAAGCATAAGTCGTGGGTATGGGCrCTTTGTGGCCTTCT 
CTGTGGCTGGCTITGATATGATTGTCATTGGTATGTCATACGTGATGATTTTGAGAGCTGT 
GCXTCAGTTGCCCTCAGGTGAAGCCCGCCTCAAAGCrTTTAGCACACGTGCCrCC^ 
TGTGTCATCnTGGCTCTTTATATCCCAGCCCl'rrilUCITrCCT 

GATGTGCCCCGAGTTGTACACATCCrGTTTGCTAATCTCTATCTACTGATACCTCCCATGCT 
35 CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



AOLFRISG sequences: 

MSNASLWAFILTGLPHAPGLDALLFGIFLVVYVLTVLGNLLILLVmVDSHIJHTPMY^ 
40 ■ FroMWFSTVTWKMIMTLVSPSGRMSFHSCVAQLYFFHFLGSTEC3a:.YrVMSYDR^ 

RYTSMMSGSRCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKLACADTSA 
NVMVIFVDIGIVASGCFVLIVI^YVSrVCSILRIRTSDGRIlR^^QTCASHC^^ 
PGSMDAMDGWAIFYTVLTPLLNPVVYTLRNKEVKKAVLKLRDKVAOT (SEQ ID NO: 
343) 

45 

ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCrCTTTGGAATCTTCCrGGTGGTTTACGTGCTCACTGTGCrrGGGG^ 
CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 

50 CTTGGTGTCCCCAAGCGGCAGGGCTATCrCCITCCACAGCTGCGTGGCTCAGCTCTATTT^ 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 
CCACCGGCACTTGGCrCAGTGGCTCTCrGCACTCTGCTGTCCAGACCATATTGACTTTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACrTCTGTGACGCACCGCCCATCCTGA 

5 5 AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCITTGTGGACATTGGGATAGT 
GGCCrCAGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCrrC^ 
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GGATCCGCACCTCAGATGGGAGGCGCAGAGCCrrrCAGACCTGTGCCTCCCACTGTATTGT 
GGTCCITTGCTTCITTGTTCCCTGTGTTGTCATTTATCTGAGGCCAGGCTC^ 
TGGATGKjAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGTAC 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
5 CCTCAGAGGAAATAA (SEQ ID NO: 344) 



AOLER187 sequences: 

MAQVRAIJIK[MALFSANSIGA\dQSfNSDTRrAGCFL^^ 
CmSQAILHEPMYIFl^MIASADVLLSTTTMPKALANLWLGySHK 
1 0 VLLAMAFDRYVAICSPLRYVTILTSKVIGKIVTATLSRSFIIMFPSIFLLEHL^ 
MGIAHI^CSDISI^^VWirGIJLAALLSTGLDIMLITVSYIH^ 
ILIJFYVPAIJ'SWAYRFGGRSIPCYVHILIASLYVVIPPMLNPVIYGW 
GSK(SEQIDNO: 345) 



1 5 ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACrCTGACACrCGCATAGCAGGCTGCTTCCTCACrGGCATCCCTGGGCTGGA 
GCAACTACATATCrGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCL^TCCTAATTTGTGTCATCCrCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCTTATCTATGCTGGCCAGTGCTGATGTCITGCTCrCrrACCACCACCATGCCrAAGGCCCT 

20 GCCAATTTGTGGCTAGGTTATAGCCACATITCCITrGATGGCTGCCTC^ 
CATTCACTTCCTCrTCATrCACrCTGCTGTCCTGCn'GGCCATGGCC^ 
CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCITCATCATTATGTTTCXJATCCATCTTTCTCC^ 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 

25 TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGKjGTTGGCAGCTGCTCTTCTCTCCA 

caggcctggacatcatgcrrattactgtttcctacatccacatcctccaagcagtcttccgc 
ctcctttctcaagatgcccgctccaaggccctgagtacctgtggatcccatatctgtgtcat 
cctactcttctatgtccctgcccititrtcrgtcm 

tcccatgctatgtccatattctcctggccagcctctacgttgtcattccrcctatgctcaat 
30 cccgttatttatggagtgaggactaagccaatactggaaggggctaagcagatgttttca 
aatcttgccaaaggatctaaataa (seq id no: 346) 



AOLFR188 sequences: 

MFPSLO'CVLLVQLPLMNENMQCFWCSaDSLLRMMVSRFnWPFVKN^^ 
35 ELLCVRPWSGKTWSIRHHmDMELLTNNLmTDPFVCRLRHLSPTO 
GLTQNPEGQKVLFVTFLLIYMVTIMGNLLm^:•IMASQSLGSP^^^ 
MIVDLI^EKKTISFQGCMAQLFMDHLFAGAEVILLVVMAYDRYMMGKPLHELrr^^ 
MLIAAWIGGFLHSLVQFLFiyQIJFCGPNVIDNFLCDLYPLlJaLACT^ 
AVTFFmXSYGVlLHSLKTQSLEGKRKj^FYTCASHVTVV^ 
40 VLTFrrPMLNPLIYTLKNAENIKSAMRKLWSKKVSLAGKWLYHS (SEQ ID NO: 347) 



ATGTTCCCCrCCCTGTGTCCATGTGTTCrCCTTGTTCAACTCCCACTTATGAATGAGAACAT 

GCAGTGTTTTGTTTTCTGTTCnTGTGATAGTTTGCTGAGAATGATGGTTT 

ATGTCCCATTTGTAAAAATGAAAAGGATAATTGTGGGAGGATATTCTAAACACTTCTTl^ 

45 TAATGAGCTGCTCTGTGTGAGGCCCTGGTCAGGGAAAACGTGGTCGATAAGGCATCACAT 
TTJTGACATGGAGCTTCTGACAAATAATCTCAAATITATCACTGACCCTTTTGTT^ 
TCCGACACCrGAGTCCAACACCTTCAGAAGAACACATGAAAAATAAGAACAATGTGACrG 
AATTTATCCTCTTAGGGCTCACACAGAACCCTGAGGGGCAAAAGGTTITATTTGTCACA^ 
CnTACTAATCrACATGGTGACGATAATGGGCAACCrGCTTATCATAGTGACCATCATGGCC 

50 AGCCAGTCCCTGGGTTCCCCCATGTACTTTTITCTGGCriTCTITATCAT^^ 

CTATTCTACTGCATTTGCTCCCAAAATGATTGTTGACTTGCTCTCTGAGAAAAAGACCATTT 
CCnrrCAGGGTTGTATGGCTCAACriTrTATGGATCATTTATTTGCT 

CTTCTGGTGGTAATGGCCTATGATCGATACATGGCCATCTGTAAGCCrCTTCATGAATTGA 
TCACCATGAATCGTCGAGTCTGTGTTCTTATGCTGTTGGCGGCCTGGATTGGAGGCTTTCT 
55 TCACTCATTGGTTCAATTTCTCTTTATTTATCAGCTCCCITTCT 

ACAACTTCCTGTGTGATTTGTATCCCrrATTGAAACTTGCTTGCACCAATACCTAT^ 



-161- 



BNSDOCID: <WO 0168805A2 I 



wo 01/68805 



PCT/USOl/07771 



GGGCTTTCTATGATAGCTAATGGAGKjAGCGATTTGTGCTGTCACCrTCrT^^ 
TTTCCTATGGGGTCATATTACACTCrCITAAGACrCAGAGTTrGGAAGGGAAACGA/^ 
TTTCTACACCTGTGCATCa:ACGTCACTGTGGTCATTTTATTCTTTGTCCCCTGTATC^ 
GTATGCAAGGCCCAATTCTACTTTTCCCATTGATAAATCCATGACTGTAGTTCTAACTT^ 
5 TAACTCCCATGCTGAACCCACTAATCTATACCCTGAAGAATGCAGAAATGAAAAGTGCCAT 
GAGGAAACnTTGGAGTAAAAAAGTAAGCTTAGCTGGGAAATGGCTGTATCACTCATGA 
(SEQIDNO:348) 



AOLFR189 sequences: 
1 0 MQQNNS WEFmLGLTQDPLRQKTVFVIFLIFYMGTWG^^VILI^^ 
ADSCFSTSTAPRLIVDAI^EKKIITYl^CMTQWALHLFGCMEIFV^ 
TIMSQQVCnLIVLAWIGSLfflSTAQIILAIJaJFCGPYLroHYCCDLQPLLKLAa^ 
VSNSGAICSSSFNOLnSYIVILHSLRNHSAKGKKKALSACTSHIIVmFFGPCIFIl^^ 
KMVAWYTIGTPFLNPLIYTSEECRSEKCHEK (SEQ ID NO: 349) 

15 

ATGCAGCAAAATAACAGTGTGCCTGAATrCATACrGTTAGGATrAACACAGGATCCCTTGA 
GGCAGAAAATAGTGTTTGTAATCTTCTTAATTTTCTATATGGGAACrGTGGTG 
GCTCATTATTGTGACCATCAAGTCCAGCCGGACACTAGGAAGCCCCATGTACTTCTTTCTA 
TTTTATTrGTCCTTTGCAGATTCTTG<mTTCAACTTCCACAGCCCC^ 

20 TGCTCTCTCTGAAAAGAAAATTATAACCTACAATGAGTGCATGACACAAGTCTTTGCACTA 
CATTTATTTGGCTGCATGGAGATCirrGTCCrCATTCrCATGGCrGTTGAT^ 
CATCrGTAAGCCCTTGCGTTACCCAACCATCATGAGCCAGCAGGTCTGCATCATCCTGATT 
GTrCirGCCrGGATAGGGTCirrAATACACTCTACAGCrCAGATTATCCTGGCCTTAAGA 
GCCirrCTGTQGACCCTATTTGATTGATCATTATTGCTGTGATTTGCAC^ 

25 TTGCCTGCATGGACACITACATGATCAACCTGCTGTTGGTGTCTAACAGTGGGGCAATTTG 
CTCAAGTAGTTTCATGATTTTGATAATTTCATATATTGTCATCTTGCATTCACTGAGA^ 
ACAGTGCCAAAGGGAAGAAAAAGGCTCTCTCCGCTTGCACGTCTCACATAATTGTAGTCAT 
CnTATTCTTTGGCCCATGTATATTCATATATACACGCCCCCCGACCACITTCCCCATGGACA 
AGATGGTGGCAGTATTTTATACTATTGGAACACCCTTTCTCAATCCACTCATCTACACATCT 

3 0 GAGGAATGCAGAAGTGAAAAATGCCATGAGAAAG (SBQ ID NO; 350) 



AOLFR190 sequences: 

MQRSNHTVTBFILLGFTTDPGMQLGIJJVWLGVYCLTWGSSTLm.ICNDSRLHT^ 
LSFLDLWYSSVHTPKILWCrSEDKSISFAGCLCQFFSARIAYSECrn.LAAMAYDHYVAISKPLL 
35 YAQTMPRiaaCLVLYSYTGGFVNAIILTSNTFrLDFCGDNVroDFFCDWPLVKIACSV^ 
AVLHFLIASNVISPTVLILASYLSiriTILRmSTQGRIKWSTCSSHLISVTLYYGSI^ 
YSLKM^KMVSTFYTMLFPMLNPMTYSIJRSKDMKDALKK^ (SEQ ID NO: 351) 



ATGCAGAGGAGCAATCACACAGTGACrGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
40 GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 
TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCrACACACACCCATGTATTTTGTCA 
TTGGAAATCTGTCATTTCTGGATCTCrGGTATT(m'CTGTCCACACCCCAAAGATCCTAGTG 
ACCTGCATCrCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCAGTTCrTCT 
CAGGCrGGCCTATAGTGAGTGCTACCrACTGGCTGCCATGGCTTATGACCACTACGTGGCC 
45 ATCrCCAAGCCCCTGCTTTATGCTCAGACCATGCCAAGGAGATTGTGCATCTGTTTGGTTTT 
ATAirCCTATACTGGGGGTTITGTCAATGCAATAATATTAACCAGCAACACATTCACATTG 
GATTTTTGTGGTGACAATGTCATTGATGACnTTTTCTGTGATGTTCCACCCCTCGTGAAC^ 
GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCTGGCCrCCAATGTC 
ATCTCCCCrACTGTGCTCATCCTTGCCTCTTACCTCTCCATCATCACCACCATCCTGAGGAT 
50 CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCrCCCACCTGATCTCCGTTA 
CCTTATACrATGGCra^ATrCrCTACAACrACrCCCGGCCAAGTrCCAGCrACT 
AGGGACAAAATGGTTTCrrACCTTTTATACTATGCTGTTCCCCATGTTGAATC<X;ATGATCT 
CAGTCTGAGGAGTAAAGACATGAAAGACGCTCTGAAAAAATTCTTCAAGTCAGCATAA 
(SEQ ID NO: 352) 

55 
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AOLFR191 sequences: 

MTGGGMTEITYFILLGFSDFPIUIKVLFTIFLVIYITSIAWl^LIVL 

FroVCYISSTWKMLSNLLQEQQTITFVGCnQYFIFSTMGLSESCLMTAMAYDRYAAICNPLLYS 
SIMSPTLCVWMVLGAYMTGLTASLFQIGALLQLHFCGSlSrmHFFCDMPQLLIl^C^ 
5 MTAILTMFFGlASALVimSYGYIGISIMKITSAKGSPKAmTCASHLTAVSL^ 

GGSSSFDRFASWYTV\aPMLNPLDfSLR]SnKEIKDALKRLQKIU^ (SEQ ID NO: 353) 



ATGACTGGGGGAGGAAATATTACAGAAATCACCTATTrCATCCrGCTGGGATTCTCAGATT 
TTCCCAGGATCATAAAAGTGCTCTTCACTATAITCCTGGTGATCTACATTACATCTCTGGCC 

1 0 TGGAACCTCTCCCTCATTGTTTTAATAAGGATGGATTCCCACCTCCATACACCCATGTAT^ 
CTTCCTCAGTAACCTGTCCTTCATAGATGTCTGCTATATCAGCTCCACAGTCCCCAAGATGC 
TCTCCAACCTCTTACAGGAACAGCAAACTATCACITTTGTTGGTTG 
ATCnTTTCAACGATGGGACrGAGTGAGTCTTGTCTCATGACAGCCATGGCrTATGATC 
ATGCTGCCATTTGTAACCCCCrGCTCTATTCATCCATCATGTCACCCACCCTCTGTGTTTGG 

1 5 ATGGTACTGGGAGCCrACATGACTGGCCrCACTGCTTCITrATTCCAAATTGGTGC^^ 
TCAACTCCACITCTGTGGGTCTAATGTCATCAGACATTTCTTCT 
TAATCITGTCCTGTACrGACACTTTCTITGTACAGGTCATGACrrGCTATAI^ 
TTTGGGATAGCAAGTGCCCTAGTTATCATGATATCCTATGGCTATATTGGCATCTCCATCA 
TGAAGATCACTTCAGCTAAAGGCAGTCCAAAGGCATTCAACACCTGTGCITCTCATCTAAC 

20 AGCTGTTTCCCTCnTCTATACATCAGGAATCrTTGTCrATTTGAGGTCCAGCT 

CTTCAAGCirrGACAGATTTGCATCrGTTTTCTACACTGTGGTCATTCCCATGCT 
TTGATTTACAGTTTGAGGAACAAAGAAATTAAAGATGCCTTAAAGAGGTTGCAAAAGAGA 
AAGTGCrGCTGA (SEQ ID NO: 354) 



25 A01,FR192 sequences: 

MENNTEVTEFILVGLTDDPELQIPIJTYFLFrVXril,VGNLGMffiLI^^ 

DFGYSSAVTPKVMVGFLTGDKFILYNACATQFFFFVAFrrAESFLLASMAYDRYAALCKi>IJr^ 
TTTMTThTVCACLAIGSYICGFLNASIHTGNTFRI^FCRSNVVEHFFCDAPPLLTI^ 
VIFFV^GFNDLFSn.VILISYLFIFn"IMaGV^PEGRQKAFSTCASHLTAVSff^ 
30 HFMGTDKMASVFi'AIVIPMLNPLVYSLRNKEVKSAI^WGKAKASI^^ (SEQ ID NO: 355) 



ATGGAGAACAACACAGAGGTGACTGAATTCATCCTTGTGGGGTTAACTGATGACCCAGAA 

CrGCAGATCCCACTCTrCATAGTCTTCCTTTTCATCTACCTCATCACTCTGGTTW 

GGGGATGATTGAATTGATTCrACTGGACTCCTGTCrCCACACCCCCATGTACrTCTTCCT 

35 GTAACCrCTCCCrGGTGGACnTTGGTTATTCCTCAGCTGTCACTCCCAAGGTGATGGTGGG 
GTTTCrCACAGGAGACAAATTCATATTATATAATGCTTGTGCCACACAATTCITC^ 
TAGCCTTTATCACTGCAGAAAGTTTCCTCCTGGCATCAATGGCCTATGACCGCTATGCAGC 
ATTGTGTAAACCCCTGCATTACACCACCACCATGACAACAAATGTATGTGCTTGCCTGGCC 
ATAGGCTCCTACATCrGTGGTTTCCTGAATGCATCCATTCATACTGGGAACACTTTCAGGC 

40 TCTCCTTCTGTAGATCCAATGTAGTTGAACACnTTTTCrGTGATGCTCCTCCrCT 

CTCTCATGTTCAGACAACTACATCAGTGAGATGGTTATTTTTTTTGTGGTGGGAl^ 
ACCTCTTTTCTATCCTGGTAATCTTGATCTCCTACTTATTTATATTTATCAC^ 
ATGCGCTCACCTGAAGGACGCCAGAAGGCCTTTTCTACTTGTGCTTCCCACCTrACTGC^ 
TTTCCATCnriTATGGGACAGGAATCTITATGTACTTACGACCTAACTCCAGCCATT^ 

45 GGCACAGACAAAATGGCATCTGTGTTCTATGCCATAGTCATTCCCATGTTGAATCCACTGG 
TCTACAGCCTGAGGAACAAAGAGGTTAAGAGTGCCITTAAAAAGACTGTAGGGAAGGCAA 
AGGCCTCTATAGGATTCATATTTTAA (SEQ ID NO: 356) ' 



AOLFR193 sequences: 

50 MENKTEVTQFILLGLTNDSELQWLFITFPFrYIITLVGNLGnVLIFWDSCLHNPlVOT 
DFCYSSAVTPr/MAGFLIEDKVISYNACAAQMYWAFATVENYLIASIVlATO 
TTTMTTWCARLMGSYLCGFLNASIHTGDTFSI^FCKSNEVHHFFCDffAV^ 
VLIYWSFNmiALLVILISYTFIFrriLKMHSASWQKPLSTCASHFIAVGIF^ 
SMDTDKMAP WYTMV^'MLNPLWSrJ^^^KJBVKSAFKKVVEK^^ (SEQ ID NO: 

55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 
CTGCAGGTTCCCCTCnTrATAACGTTCCCCTTCATCTATATTATCACrrcrGGT^ 
GGGAATTATTGTATTGATATTCTGGGATTCCrGTCTCCACAATCCCATGTACTTTITrCT^ 
GTAACTTGTCTCTAGTGGACITTTGCTACTCTrCAGCTGTCACTCCCATCGTCAT^ 
5 TTCCITATAGAAGACAAGGTCATCrCITACAATGCATGTGCTGCTCAAATGTATAT<^^ 
AGCnTITGCCACrrGTGGAAAATTACCTCITGGCCTCAATGGCCTATGACCGCrAT 
GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCrCTGTGGTTTCCrGAATGCCTCCATCCACACTGGGGACACATTTAGTCTC 
TCirrCTGTAAGTCCAATGAAGTCCATCACTITrTCTGTGATATTCCAGCAGTCATGGT^ 

1 0 CTClTGCTCTGATAGACATATTAGCGAGCTrGTTCnTATTTATGTTGTGAGCTrCA^ 

TTATAGCTCTCCTGGTTATCTTGATATCCTACACATTCATTITrATCACCATCCTAAAGATC 
CACTCAGCITCAGTATACCAGAAGCCITTGTCCACCTGTGCCTCTCATTTCATTGCA 
CATcm-CTATGGGACTATTATCrrCATGTACTTACAACCCAGCTCCAGTCACTCCAT^ 
CAGACAAAATGGCACCrQTQTTCTATACAATGGTCATCCCCATGCTGAACCCrCTGGTCTA 

1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ED NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFSNYPELQGQLFVAFLVIYLVTLIGNAniVIVSLDQSr^^ 
20 SVVDI^FSAVIMPEMLVVI^TEKTTISFGGCyAQMYFIIXFGGAECFLLGAMAYDI^ 
NYQMIMNK:GWM]mffSWALGFMLGTVQTSWSSFPFCGL^ffiI^^t^SCETPA^ 
FEr^AFTGTFLIILWFLLmi^YmVLFAIIJOlPSTTGRQKAFSTCAAHLTSV^ 
PKSGYSPETIOCVMSI^YSLLTPLLlsimYSLRNSEMKRAIJVlKL (SEQ ID NO: 

359) 



ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCTTGGGCTTTTCTAACT 
CTGAGCTCCAGGGGCAGCTCTTTGTGGCITrCCTGGTTATT^ 

AAATGCCATTATTATAGTCATCGTCrCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 
TTCTCCTGAACTTATCrGTGGTGGACCTGAGTTTCAGTGCAGTTATTATGCCTGAAATGCT 
3 0 GGTGGTCCTCTCTACTGAAAAAACTACAATTTCTTTTGGGGGCrGTTTr^ 
TTCATCCTTCITnrrGGTGGGGCrrGAATGTTTTCrTCT(^^ 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAGGAGTTTTTATGAAA 
TTAATTATATTITCATGGGCCriTAGGTTTTATGTTAGGTACTGTTCAAACATCATGGGTATC 
TAGTTTTCCCTTTTGTGGCCTTAATGAAATrAACCATATATCTTGTGAAACC^^ 
35 TAGAACTTGCATGTGCAGACACGTTTTTGTTTGAAATCTATGCATTCACAGGCA 
ATTATTTTGGTTCCirrCnTGTTGATACTCTTGTCrTA^^ 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCTCACCTCACAT 
CTGTGACCCTATTCTATGGCACAGCCAGTATGACTTATTTACAACCCAAATCTGGCTACTC 
ACCGGAAACCAAGAAAGTGATGTCATTGTCnrACTCACITCTGACACCACTGCTGAA 
40 CITATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCITTGATGAAATTATGGCGAAGG 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO; 360) 



AOLFR195 sequences: 

MIVQLICTVCET.A\TSrrFHVRSSFDFLK^J)DMGEmQTLVSEFLLLGI5GYPm 
45 LVnjGNGVLIIASIFDSHFHlPMYFFLGNl^FLDICYTSSSWSTLVSLISKlOW^ 
GFAMGSTECLLLGMMAFDRWAICNPmYPni^KVAYVmASVSWI^ 
PFCGNNHNHFACEIIAVIJfaLACADISLNIITMVISNMAFLX^^ 
RJUL^FSTCSAHLTVVIIFYGTrFFMYAKPKSQDLIGEEKLQALDKLISLFYGW^ 
NKDVKAAVKYLLNKKPm (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCAGTAAATACATT^ 
TTCTTTTGATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACACTTGTGTCAGAA 
TTTCriTCTTCrGGGTCTTTCTGGATACCCAAAGATrGAGATTGTTTA<^^ 
AGTTATGTACCTAGTGATTCTAATTGGCAATGGTGTTCTAATCATAGCCAGCATCrrTGATT 
55 CTCATTTTCACACACCAATGTACnTCTTCCrGGGCAACCTCTC^ 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTTAATCTCAAAGAAAAGAAACATTTCCT 
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TCTCTGGATGTGCAGTGCAGATGTTCTTTGGGTTTGCAATGGGGTCAACAGAATGTCTGCT 
TCTTGGCATGATGGCATTTGATCGTTATGTGGCCATCTGCAACCCACTGAGATACCCCATC 
ATCCTGAGCAAGGTGGCGTATGTATTGATGGCTTCTGTGTCCTGGCTGTCCGGTGGAATAA 
ATTCAGCTGTGCAAACATTAClTGCCATGAGACTGCCTTTCrGTGGGAATAATATTA 
5 TCATTTCGCATGTGAAATATTAGCTGTCCTCAAGCTGGCCTGTGCTGATATATCCCTCAATA 
TTATCACCATGGTGATATCAAATATGGCCTTCCTGGTTCTTCCACTGATGGTCATITIT^ 
TCCTATATOTTCATCCTCrACACCATCTTGCAAATGAATTCAGCCACAGGAAGACGCAAGG 
CATTTTCCACGTGCrCAGCTCACCTGACTGTGGTGATCATATTTTACGGTACCATCTTC^^ 
ATGTATGCGAAACCGAAGTCTCAAGACCTGATTGGGGAAGAAA^ATTGCAAGCATTAGAC 
10 AAGCTCATTTCTCTGTTTTAtGGGGTAGTGACACCCATGCTGAATCCTATACTCTATAGC^ 
GAGAAATAAGGATGTAAAAGCTGCrGTAAAATATTTGCTGAACAAAAAACCAATTCACT 
A(SEQIDNO: 362) 



AOLFR196 sequences: 

1 5 MLESNyTMPTEFLFVGFTDYLPLRVTLFLWLLVYTLTMVGNILLIIL\^^ 

SFLDISCSTAITPKMIA^n'LASRKSISPYGCALQMFFFASFADAECLILAAMAYDR^ 
YTTLMSRRVCVCIWLAYFSGSTTSLVHVCLTFRI^FCGSNIVTSHFFCDIPPL 
LLFALCSFIQTSTFVVIFISYFCILrrVLSIKSSGGRSKTFSrCASHLIAVTLFYGALI^ 
YSmTDKWAVFYTVVFPMFOTIIYSFRlsIKDVKNALKEXLEM (SEQ 

20 ID NO: 363) 



ATGTTGGAGAGTAATTACACX:ATGCCAACrGAGTTCCTATTTGTTGGATTCACAGATTATC 
TACCTCTCAGAGTCACACTGTTCnnrGGTATTCCITCTGGTATATACATTAACTATGGTCGGA 
AATATACTCTTAATAATTCTAGTTAATATTAATTCAAGCCITCAAATTCCCATGTATrAT^ 
25 TCTTAGCAACTTATCTTTCnTAGACATCAGCTGTTCTACAGCAATCACTCCT 

CAAACrrCTTGGCATCCAGGAAAAGCATCrCTCCrrATGGGTGTGCACrACAAATGTTTI^ 
(nrCGCITCITITGCrGATGCrGAGTGCCITATCCT 

CAGCCATCTGCAACCCACrGCTCTATACrACACTGATGTCTAGGAGAGTCTGTGTCT 
CATTGTGTTGGCATATTTCAGTGGAAGTACAACATCACTGGTCCATGTGTGCCTCACATTC 
30 AGGCTGTCATTTTGTGGCrCCAATATCGTCAATCATTTTTTCTGTC 

GGCTTTATCATGTACAGACACTCAGATCAACCAGCTTCTGCTCITTGC^ 
TCCAGACCAGCACITITGTGGTAATATITATTTCrrACT^ 

AGCATCAAGTCCTCAGGTGGCAGAAGCAAAACATTCrCCACnTGTGCTTCCCACCTCATAG 
CAGTCACCITATTCTATGGAGCGCTCCrGTTTATGTACTTACAGCCCACCACTAGCrATTCX: 
35 CTAGACACrGATAAGGTGGTGGCAGTGTTTTATACTGTTGTATTTCCCATGTTTAATCCAA 
TAATTTATAGTITCAGAAACAAGGATGTGAAAAATGCTCTCAAAAAGCTATTAGAAAGAA 
TTGGATATTCAAATGAATGGTATTTAAATCGTTTAAGAATAGTCAATATCTAA (SEQ ID NO: 
364) 



40 AOLFR197 sequences: 

MCYI^QLCLSLGEHTLHMGMVRHTNESNIAGFILLGFSDYPQLQKVLFVLILILYLLTILGNra 

ILVSRLEPKIJIMPMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTL^YGGCLV^ 

TECVTLXjy.MSCDRYVAVCIO'LHYTVLMHIHLCMALASMAWL^ 

RQVDHFICEWVLIKLACVGTTFhffiAELFVASILFLIWVSFILVSSGYIAHAVIjaKSAT^ 
45 GTCFSHLTVVTIFYGTIIFMYLQPAKSRSIUDQGKFVSLFYTVVTRMLNPLI^^ 
VLAKALGVNIL (SEQ ED NO: 365) 



ATGTGTTATCTTTCTCAGCTATGCCTCAGCCTrGGGGAACACACrrTACATATGGGGATGG 
TGAGACATACCAATGAGAGCAACCrAGCAGGTTTCATCCTTTTAGGGTTTTCrGATTATCC 

50 TCAGTTACAGAAGGTTCTATTTGTGCrCATATTGATTCTGTATTTACTAACrATTT^ 

ATACCACCATCATTCrGGTTTCrCGTCTGGAACCCAAGCTTCATATGCCGATGTATTTCTTC 
CTnreCTCATCTCTCCTTCCTGTACCGCTGCTTCACCAGCAGTGTTATTCCCCAGCTCCTGGT 
AAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTGGCTGTTTGGTTCACCTTTACAAC 
TCCCATGCCCTGGGATCCACTGAGTGCGTCCTCTTGGCTCTGATGTCCTGTGACCGCTATGT 

55 GGCTGTCTGCCGTCCTCTCCATTACACTGTCTTAATGCATATCCATCTCTGCATGGCCTTGG 
CATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTGGTACAGTCCACCCTCACCCTGCA 
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GCTGCCCnTCTGTGGGCATCGCCAAGTGGATCATTTCATCrGCGAGGTCCCTGTGCTCA 
AAGCTGGClTGTGTGGGCACCACGTTTAACGAGGCTGAGCITITrGTC^ 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGCAGTGTTG 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCITCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCrcrCITCTACACTGTGGTAACCCGCATGC^ 
TCTTATTTATACCrTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGCAAA 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 



10 AOL.FR198 sequences: 

MENCTEVTKPILLGLTSWELQIPIJFmFITIYLLTLCGNLGMMLLI^ 

VDFGYSSAVTPKVMAGFIJlGDKVISYNACAVQMFFFVAIATVE^^YLLASMAYDRYAAVCBCP 
IJErmTMTASVGAa:jU.GSYVCGFLNASFHIGGIFSI^FCKSNL^^ 
TSEVILVFMSSF^OTFVIXVIFISYIJ^FImKMHSAKGHQKAI^ 
1 5 PSSSHSMDTDKMASVFYAMHPMLWVVYSLia^VQNAFKKVLRR (SEQ ID NO: 367) 

ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTCCCAGAAC 

TACAGATCCCCCTCTITATCTTGTTCACCITCATCTACCTCCTCACTCTGTGTGGGAAC^ 

GGGATGATGTTGCTGATCCTGATGGACTCTTGTCTCCACACX3CCCATGTACTITTTCCTCAG 

20 TAACCTGTCTCTGGTGGACTITGGATACTCCTCAGCTGTCACTCCCAAGGTCATGGCTGGG 
TTCCTTAGAGGAGACAAGGTCATCTCCrACAATGCATGTGCTGTTCAGATGTTCrTCI^ 
AGCCTTGGCCACGGTGGAAAATTACTTGTTGGCCrCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCrrCCrAAATGCCrCATTCCACATTGGGGGCATATTCAGTCrC 

25 TCTTTCTGTAAATCCAATCTGGTACATCACrTTTTCTGTGATGTTCCA 

GTCTTGCTCrGATAAACACACTAGTGAGGTGATTCTGGTTTTTATGTCAAGCTT^ 
TTTTTGTTCTTCTAGTTATCTlTATCrCCTACTTGTTCATATTCATCACCATC^ 
ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCrCACTTCAeTGCAGTC^^ 
CGTCTTCTATGGGACAGTAATCITCATCTACITGCAGCCCAGCTCCAGCCACTCCATGGAC 

30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCrGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLER199 sequences: 

35 MDTGl^TIJQDFLLLGFPGSQTLQI^LFMIJLVMYILTVSGNVAIIi^VSTSHQLHTPM^ 
NLSFLEIWWTAAWKAIAJLLGRSQTISFTSCXLQMYFVFSLGCTIEYFLLAAMATO 
LHYGAIMSSLLSAQIjy.GSWVCGFVAIAWTALISGI^FCGPRAINHFFa>IAPW 
VELVAFVIAV\rVTLSSCLITFVSYVYnsmiaPSASGRSKAFSTCSSHLTV\a.IWYGSl^ 
TSIKI)ALDLIKAVHVLNTVVTPVLNPFnTLRNKEVRETLIi^ (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACnTTCrCITACTGGGC^ 
AAACTCTTCAGCTCTCTCTCTTTATGCTTTTTCTGGTGATGTACATCCT^ 
AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACITCrT 
TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTrTTGCAGATGTACT 
TTGTTTTCTCATTAGGCTGCACAGAGTACITCCrrCCTGGCAGCCATGGCTTATGACCGCT 
CrrGCCATCTGCTATCCrTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAGC 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCerCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACTTCTTCTGTGACATTGCACCCTGGA 

50 TTGCCCrGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCTGTTGT 
GGTTATCCTGAGTTCATGCCrCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCTGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCXn'CGCATCTCAC 
CGTGGTGCrCATITGGTATGGGTCCACAGTTTTC(nTCACGTCCGCACCTCrATCAAAGAT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACTGTGGTGACTCCAGTTTTA^ 

55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAAGAGAGACTCTGCTGAAGAAATGGAAGG 
GAAAATAA (SEQ ID NO: 370) 
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AOLIijR200 sequences: 

MTRK]>m:"SLTEFVLLGl^TLELQIILFLFFLVIYTLTVLG^^ 

SFVDVCNSTTTIPKMLADLLSEKKTISFAGCTLQMYFFISLATTECILFGLMAYDRYAAICRPLL 
5 YSLIMSRTVYLKMAAGAFAAGLL^^FMVNTSHVSSLSFCDSmTEIHFFC^^ 

SISSILAGVNWGTLLVn^SYSYVLFSIFSNfflSGEGRHRAFSTCASHLTAIILFYATClYT^ 
SYSLNQDKVASVFm^VIPMLNPLrySLRSBCEVKKALANVISROlT^ (SEQ ID NO: 371) 



ATGACCAGAAAAAATTATACCTCACTGACTGAGTTCGTCCTATTGGGATTAGCAGACACGC 

1 0 TGGAGCTACAGATTATCCTCITTTTGTTTTTTCT^ 

AATCrCGGGATGATCCTCTTAATCAGGATCGATTCCCAGCITCACACACCCATGTATTTCn^ 
CCTGGCTAACCTGTCCITrGTGGACGTTTGTAACTCAACTACCATCACCCCAAAGATGCT 
GCAGATITATTATCAGAGAAGAAAACCATCTCTTTTGCrGGCTGCrTCCTACAGAT^^ 
TCirTATCTCCCTGGCGACAACCGAATGCATCCTCTTTGGGTTAATGGCCTATGACAGG^^ 

1 5 TGCGGCCATATGTCGCCCGCTGCTTTACTCCTTGATCATGTCCAGGACCGTCTACCTAAAA 
ATGGCAGCCGGGGCITITGCTGCAGGGTTGCTGAACTTCATGGTCAACACAAGCCATGTCA 
GCAGCITGTCATTCTGTGACTCCAATGTCATCCATCACrrTCm'CTGTGACAGTCCCCCAC^ 
TTCAAGCTCTCITGTTCTGACACAATCCTGAAAGAAAGCATAAGTTCTATTT^ 
TGAATATTGTGGGGACrcrGCTTGTCATCCrCTCCrCCTACTCCTACGTTCTCnTCT 

20 TTTTCTATGCATTCGGGGGAGGGGAGGCACAGAGCITTCrCCACGTGTGCCTCTCACCT 

CAGCCATAATTCTGTTCTATGCCACCTGCATCTATACITACCTGAGACCTAGTTCCAGCTAC 
TCCCTGAATCAGGACAAAGTGGCnTCTGTGTTCTACACAGTGGTGATTCCCATGTTGAATC 
CTCrGATCTACAGCCrCAGGAGTAAGGAAGTAAAGAAGGCTTTAGCGAATGTAATTAGCA 
GGAAAAGGACCTCTTCCTTTCTGTGA (SEQ ID NO: 372) 

25 

AOLFR201 sequences: 

MEWENHTILVEFFLKGLSGHPIU:.ELLFFVLIFIMYVVILLGNGTLILISILDPHLHTPMYFFLG>^ 
SFLDICrinrrTSIPSTLVSFI.SERKTISLSGCAVQMFLGLAMGTTECVLL^ 
YPnMSKDAYWMAAGSWGAVNSAVQSVFVVQLPFOWNnNHFrCEIIAVMK^ 
30 EFIMLVATTLFILTPLLLnVSYTLnVSIFKISSSEGRSKASSTCSAHLTVYIIFYGm 

KETLNSDDLDATDKnSMFYGVMTPMMNPLnrSOlNKDVKEAVKHLLN^ (SEQ ID NO: 

373) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACTTTCT 
35 CAAGACTTGAGTTACTCTTTTTTGTGCTCATCTTCATAATGTATGTGGTCATCC^ 

AATGGTACTCrCATTTTAATCAGCATCTTGGACCCTCAC(m'CACACCCCTATGTA(^ 
TCTGGGGAACCTCrCCITCTTGGACATCTGCTACACCACCACCTCrATTC^ 
TGAGCTTCCrTTCAGAAAGAAAGACCATTTCCCTTTCTGGCTGTGCAGTGCA 
CGGCITGGCCATGGGGACAACAGAGTGTGTGCrTCrGGGCATGATGGCCTTTGACCGCTAT 
40 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAATCAGTGTTTGTGGT 
ACAATTGCCXTTCTGCAGGAATAACATCATCAATCATTTCACCTGT^ 

ATGAAACTGGCCTGTGCTGACATCTCAGACAATGAGTTCATCATGCTTGTGGCCACAACAT 
TGTTCATATTGACACCTTTGTTATTAATCATTGTCTCTTACACGTTAATCATTGTGAGCATC 
45 TTCAAAATTAGCrcrTCCGAGGGGAGAAGCAAAGCTTCCrCTACCTGTTCAGCCCATCT 

CTGTGGTCATAATATTCTATGGGACCATCCTCTTCATGTACATGAAGCCCAAGTCTAAAGA 
GACACTTAATTCGGATGACTTGGATGCTACCGACL^AAATTATATCCATGTTCrATGGGGT^ 
ATGACTCCCATGATGAATCCTrTAATCTACAGTCrTAGAAACAAGGATGTGAAAGAGGCA 
GTAAAACACCTACTGAACAGAAGGTTCTTTAGCAAGTGA (SEQ ID NO: 374) 

50 

AOLFE1202 sequences: 

MEWENHTILVEFFIJCGLSGHPRI£LLFFVLIFIMYVVILLGNGTLILISILDPHL^ 
SFIJ)ICYTTTSrPSTLVSFI^ERKTISLSGCAVQMFLSLAMGTTEC\n.LGVMAFDRYVMCNPLR 
YP^MSKDAYWMAAGSWGAVNSAVQTVFn^QLPFCRNNII^nHF^ 
55 EFnXVTTTLFLLTPLLLnVSYTLnLSIFKISSSEGRSKPSSTCSARLTVVrrFCGTnnL^^ 
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ETLNSDDLDATDKLIFIFYRVMTPM]VDSIPLIYSLIGSIKDVKEA^^^ (SEQ ID NO: 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACirrCT^ 
5 CAAGACnTGAGTTACTCTTTTTTGTGCTCATCITCATAATGTATGTGGTCA 

AATGGTACrCTCATTTTAATCAGCATCTTGGACCCTCACCITCACACCCCTATGTACTTC^ 
TCTGGGGAACCTCrCCTTCTTGGACATCTGCTACACCACCACCTCrATTCCCTCCACGCTAG 
TGAGCTrCCTTTCAGAAAGAAAGACCATTTCCCITrCTGGCTGTGCAGTGCAGATGTTCCT 
CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCrTTGACCGCTAT 

1 0 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCrGTGAAATTCTAGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTrCCTATTGACACCTTTGTTATTAATTATTGTCTCTTACACGTTAATCATTTT^^ 

15 TTCAAAATTAGCTCrTCGGAGGGGAGAAGCAAACCTTCCTCTACCTGCTCAGCTCGTCTGA 
CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACTTAATTCAGATGACTTGGATGCCACTGACAAACTTATATrCATATrCTACAGGGTG 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 

MKRQNQSCVVEFJLLGFSNFPELQVQlJFGVFLVrYVVTm 
I^VVEVSFSAVITPBMLVVI^TEKTMISFVGCTAQlVrmLI^ 
NYPVIMNRGWMKLWSWISGIMVAWQTTWWSFPFCGPNEINHLFCETO^ 
25 EIYAFTGTILIVMWFLLILI^YniVI,FAIIJaviPSTTGRQKAFSTCi^ 

PKSGYSPETKJO^ISIAYTIXTPLLNPLIYSOINSEMKRTLIKLWRIIKV^ (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCTCCrrGGGCTTTTCTAA(^^ 
CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCTAGTTATTTATGTGGTGACCCTGATGGG 

30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 
TCCTCCTGAACCrATCrGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCrGAAATGCT 
GGTGGTGCrCTCTACTGAGAAAACTATGATTTCTTTTGTGGGCTGT^^ 
TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTGGGAGCGATGGC^ 
TGCTGCAATTTGCCATCCTCTGAACTACCCAGTGATTATGAACAGAGGGGTITTTATGAAA 

35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 
TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCTTCTGTGAGACTCCCCCGGTA 
CTAGAGCITGTGTGTGCAGACACCTTCTTATTTGAAATCTATGCC^ 
GATTGTTATGGTTCCrTTCTTGTTGATCCTCTTGTCTTACATrCGAGTTCT 
GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCTCTCACCTCACA 

40 TCrGTGACCCTGTTCTATGGCACAGCCAATATGACTTATTTACAACCCAAATCTGG(^^ 

ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 
CrCATCTATAGCTTACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 



45 AOLFR204 sequences: 

MEKKKNVTEFILIGLTQNPIMEKVTFVWLVLYMITI^GNLLIVVTI^ 
roTVYSSSSAPKLIVDSFQEKKnSFNGCMAQAYAEHffGATEnLLT\nsiACD(^ 
IMSHSLCILLVAVAWGGFLHATIQILFrVWLPFCGPNVIGHFMCDLYPLLKLVCmTHTLGLFV 
AVNSGFICLLNFLILWSYVIILRSLKNNSLEGRCKALSTaSHIIVVVLFFWCIFV^^ 

50 DKAVAVFYTMVWMLNPVVYTLRNAEVKSAIRKLWRKKVTSDND (SEQ ID NO: 379) 



ATGGAGAAGAAAAAGAATGTGACrGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 
ATGGAGAAAGTCACGTTTGTAGTATTTTTGGTTCTTTACATGATAACACTrTCAGGCAACC 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTCCCCCATGTACTTCTTCCTG 
5 5 ACCCACCXTTCTTTGATAGACACAQTTTATTCrTCTTCTTCAGCTCCT 

TTCCTTTCAAGAGAAGAAAATCATCTCCTTTAATGGGTGTATGGCTCAAGCCTATGCAGAA 
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CACATTTTTGGTGCTACTGAGATCATCCTGCTGACAGTGATGGCCTGTGACTGCTATGTGG 
CCATCTGCAAACCTCTGAACrACACAACCATTATGAGCCACAGCCTGTGCATTCTCCTGGT 
GGCAGTGGCCTGGGTGGGAGGATTTCTTCATGCAACTATTCAGATTCTCTTTACAGTATGG 
CTGCCCTTCTGTGGCCCCAATGTCATAGGCCACTTCATGTGTGACTTGTACCCATTGTTAAA 
5 ACTTGTTTGCATAGACACrCATACCCITGGTCrCTTTGTTGCTGTGAACA 

GCTTATTAAACITCCTTATCTTGGTGGTATCCTATGTGATCATCTTGAGATCTTT 
AATAGCTTGGAGGGGAGGTGTAAAGCCCTCrcCACCTGTATTTCTCACATCATAGTAGTTG 
TCTTATTCTTTGTGCCCTGTATATTrGTGTATCTGCGCTCAGTGACCACrCTGCCCATT 
AAAGCTGTTGCTGTATITTATACTATGGTGGTCCCAATGTTAAATCCCGTGGTCTACACAC 
1 0 TCAGAAATGCTGAGGTAAAAAGTGCAATAAGGAAGCITTGGAGAAAAAAAGTGACrTCAG 
ATAATGATTAA (SEQ ID NO: 380) 



AOLFR205 sequences: 

NffiSENRTVIREFILLGLTQSQDIQLLVFVa.VLIFYFIILPGNFLIIFriKSDP 
15 DASYSFIVAPRMLVBFI^AKKnSYRGCITQLFFLHFLGGGEGLLLVVMAFDRYW 
VMNPRTCYAMMIALWLGGFVHSnQVVLILRLPFCGPNQIJ)NFFCDWQVIK^ 
LMVFNSGDVrriXCFLGLLASYAVILaURGSSSEAKNKAM 
FPADKWSLFHTVIFPLLNPVrm.imQEVKASMKXVFNKH]^ (SEQ ID NO: 381) 



20 ATGGAAAGCGAGAACAGAACAGTGATAAGAGAATTCATCCTCCTTGGTCTGACCCAGTCT 
CAAGATATTCAGCTCCTGGTCTITGTGCTAGTTTrAATATTCTACITCATCATC^ 
AAATTITCrCATTATTTTCACCATAAAGTCAGACCCrGGGCTCACAGCCCCCCTC^ 
TTCTGGGCAACTTGGCCTTCCTGGATGCATCCrACTCClTCACrGTGGCrCCCCG 
GTGGACITCCTCTCTGCGAAGAAGATAATCrCCTACAGAGGCTGCATCACTCAGCTC^^ 

25 TCITGCACITC(m-GGAGGAGGGGAGGGATTACTCCITGTTGTGATGGCCT^ 

CATCGCCATCTGCCGGCCrcrGCACTATCCTACTGTCATGAACCCTAGAACCTGCTATGCA 
ATGATGTTGGCTCTGTGGCrrGGGGGTTTTGTCCACTCCATTATCCAGGTGGTCCrCATCCT 
CCGCTTGCCmTITGTGGCCCAAACCAGCrGGACAACriTCTTCTGTGATGTC^ 
ATCAAGCTGGCCTGCACCGACACATTTGTGGTGGAGCTTCTGATGGTCTTCAACAGTGGCC 

30 TGATGACACrCCTGTGCTTTCTGGGGCTTCTGGCCTCCTATGCAGTCATTCTTTGTC^ 

CGAGGGTCTTCTTCTGAGGCAAAAAACAAGGCCATGTCCACGTGCATCACCCATATCATTG 
TTATATTCTTCATGTTTGGACCTGGCATCTTCATCTACACGCGCCCCTTCAGGGC^^ 
GCTGACAAGGTGGTTTCTCTCTTCCACACAGTGATTTTTCCTTTGTTGAATCCT 
TACCCTTCGCAACCAGGAAGTQAAAGCTTCCATGAAAAAGGTGTTTAATAAGCACATAGC 

35 CTGA (SEQ ID NO: 382) 



AOLFR206 sequences: 

MA^mNNWEFILLGLTENPmQKIIFVWSVIYMAMIGNVLIVWITASPSL^ 
DACYSSVNTPKLITDSLYENKmFNGCMTQWGEHFFRG\nEVILLTVMAYDHW^ 
40 TIMKQHVCSLLVGVSWGGFLHATIQILnCQLPFCGPNVroHFMCDLYTLINLACTOTHT^ 
IAANSGFICLIJ<ICIJXLVSCVVILYSLKTHSLEARHEALSTCVSHriVVILSFIPC^ 
PmKAVAVFYTNirrSMLNPLIYTLRNAQMKNAIRKLCSRK^ (SEQ ID NO: 383) 



ATGGCGAATAGAAACAATGTGACAGAGTTTATTCTATTGGGGCTTACAGAGAATCCAAAA 
45 ATGCAGAAAATCATATTTGTTGTGTTTTCTGTCATCTACATCAACGCCATGATAGGAAATG 
TGCTCATTGTGGTCACCATCACTGCCAGCCCATCACrGAGATCCCCCATGTACTTTTTCCTG 
GCCTATCTCrCCTTTATTGATGCCTGCTATTCCTCrGTCAATACCCCTAAGCTGATCAC^ 
TTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCAAGTCTTTGGAGAA 
CATTTTTTCAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGG 
50 CCATCTGCAAGCCCTTGCACrATACCACCATCATGAAGCAGCATGTTTGTAGCCTGCTAGT 
GGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATACAGATCCTCTTCATCTGTCAA 
TTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCTCTACACTTTGATCAA 
TCTTGCCrGCACTAATACCCACACTCTAGGACTCTTCATTGCTGCCAACAGTGGGTTCATAT 
GCCTGTTAAACTGTCrCITGCTCCTGGTCTCCTGCGTGGTCATACrGTACTCCTTAAAGACC 
55 CACAGCnTAGAGGCAAGGCATGAAGCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCA 
TCTTATCCrTTATACCCTGCATATTTGTGTACATGAGACCTCCAGCTACTTTACCCATTGAT 
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AAAGCAGTTGCTGTATTCTACACTATGATAACITCTATGrrAAACCCCrTAATCTA 
GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAG 
TGTCAAATAA (SEQ ID NO: 384) 

5 AOLFR207 sequences: 

MERTMDSTSTEFFLVGI^AHPKLQTVFFVLILWMYIJy/nLLGNG\^^ 

I^FLDVCrrssSWLDLASFIAVK^VSFSGCMVQMFISFAMGATECMmGTMALDRYVAICW 
IJRYPVIMSKGAYVAMAAGSWVTGLVDSWQTAFAMQLPFCANISFV^^ 
SINVISMTGSmiVLVIPLLVISISYIFIVATIIJlIPSTEGKHKAFSTCS^^ 
1 0 ESKASVDSGNEDIffiAIJSLFyGVMTPMLNPIJYSIJU^KDVKAAVI^^ (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGTAGGGCirrCTGCCCA 
CAAAGCTCCAGACAGTTTTCITCGTTCTAATTTTGTGGATGTACCTGATGATCCT 

1 5 AATGGAGTCCTTATCTCAGTTATCATCnTrGATTCrCACCTGCACACCCCCATGTATTTCTT 
CCTCTGTAATCirrCCTTCCTCGACGTTTGCTACACAAGTTCXn'CT^^ 
CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCITCTCTGGGTGTATGGTGCA^ 
TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCnTAGGCACGATGGCACTGGACCGCTAT 
GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 

20 TGGCAGCTGGGTCCTGGGTCACTGGGCITGTGGACTCAGTAGTGCAGACAGCriTTTGCAAT 
GCAGTTACCATTCTGTGCrAATAATGTCATTAAACATTTTGTCTGTGAAATTCTGGCrATCT 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATrGTrAGTAATTTCCATCTCTTACATATITATrGTrGCCACTAT^ 
GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCircrCCACCrGCrCAG^ 

25 GTGGTGATTATATTCTATGGAACCATCITCnTCATGTACGCAAAGCCrGAGTCTAAAGCCT 
CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCITAATCCTCrCATCTATAGTCTGCGAAACAAGGATGTAAAGGCTGCTGTC 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ED NO: 386) 



30 AOLFR208 sequences: 

MFPANWTSVKVFFFLGFFHYPKVQVnFAVCLIMYLrilXGNI^ 
SFIJDIWSSSALSPMLANFVSGRNTISFSGCATQMYLSIAMGSTECrV^ 
LRYPVIMNRRTCVQIAAGSWMTGCLTAMVEMMSVLPI^LCGNSnNI^ 
LVQLn^mVLLLPMPMLLICISYAFIIASILRISSVEGRSKAFSTCTAHLMVW^ 

35 Ija?SAVDSQEroKFMALVYAGQTPMLNPIiySIJU^VKVAIXKI.LIRNHFN^ 
ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTTTCTTCCTGGGATTT^ 
CAAAGTTCAGGTCATCATATTTGCGGTGTGCrTGCTGATGTAeCTGATCACCTTGCTGGGC 

40 AACATTTTTCTGATCTCCATCACCATTCTAGATTCCCACCTGCACACCCCTATGTA^ 

CCTCAGCAATCTCTCCTTTCTGGACATCTGGTACTCCTCTTCTGCCCTCTCTCCAATGCTGG 
CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAGGGTGCGCCACTCAGATGTACCT 
CTCCCTTGCCATGGGCrCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 

45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCrCTCTGTGGTAATAGCATCATCAATCATTTCACTTGTGAAATrCTGGCCATCT 
TGAAATTGGTTTGTGTGGACACCrCCCTrGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TClTCrcCCCATGCCAATGCTACTCATTTGTATCTCTTATGCATTrATCCrCGCCAGT^^^ 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTGA 

50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCrCCGCTGTAGA 
TTCACAGGAAATAGACAAATTTATGGCirrGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAGGTGAAAGTGGCCTTGAAAAAATTGCTGATTA 
GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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AOLFR209 sequences: 

MDKINQTFVREFILLGl^GYPKLEIIFFALILV]VmrviLIGNG\^ 

FLDICYTTSSIPSTLVSLISKKRMSFSGCAVQMFFGPAMGSTECFLLGMMAFDRYVAia^ 
5 PnMNKVVYVLLTSVSWl^GGmSTVQTSIAMRWPFCGlWn^^ 
TIAVSNIAFLVI^PLLVIFFSYMFILYTEJITNSATGRHKAFSTCSAH^ 

QDLLGKD^nLQATEGLVS^lFyGVVTPMLNPIrYSLRMCDVKAAIKYLL^ (SEQ ID NO: 

389) 



1 0 ATGGACAAGATAAACCAGACATTTGTGAGAGAATTCATTCTTCTGGQACTCTCTGGTTACC 
CCAAACTTGAGATCATTTTCTTTGCTCTGATTCTAGTTATGTACGTAGTGATTCT/^ 
AATGGTGTTCrGATCATAGCAAGCATCTTGGATTCrCGTCTTCACATGCCCATGTACriTCri^ 
CCTGGGCAACCTCTCirrCCTGGATATCTGCTATACAACCTCCTCCATTCCCTCA^ 
TGAGCITAATCTCAAAGAAAAGAAACATITCCTTCrCTGGATGTGCAGTGCAGATGTTCr^ 

1 5 TGGGTTTGCAATGGGGTCAACAGAATGTTTCCTCCTTGGCATGATGGCATTTGATCGTTAT 
GTGGCCATCTGTAACCCTCTGAGATACCCCATCATCATGAACAAGGTGGTGTATGTACTGC 
TGACirCTGTATCATGGCirrcrGGTGGAATCAATTCAACTGTGCAAACATCACI^ 
GCGATGGCCTTTCTGTGGGAACAATATTATrAATCAriTCITATGCGAGATCTTAGCTGTC^ 
TAAAATTAGCTTGTTCTGATATATCTGTCAATATTGTTACCCTAGCAGTGTCAAATATTGCT 

20 TTCCTAGTTCTTCCTCTGCTCGTGATTTTTTTCTCCTATATGTr 

CGAACGAACTCGGCCACAGGAAGACACAAGGCATTTTCTACATGCTCAGCTCACCTGACTO 
TGGTGATCATATTTTATGGTACCATCTTCTTTATGTATGCAAAACCTAAGTCCCAGGACCTC 
CTTGGGAAAGACAACTTGCAAGCTACAGAGGGGCITGTTTCCATGTTTTATGGGGT^ 
CCCCCATGTTAAACCCCATAATCTATAGCTTGAGAAATAAAGATGTAAAAGCTGCTATAAA 

25 ATATTTGCTGAGCAGGAAAGCTATTAACCAGTAA (SEQ ID NO: 390) 



AOI,FR210 sequences: 

MMGRRNDTm^ADFILTGI^DSEEVQMALFMLFLLIYLITMLGNVGMLLIIRLDLQLin^ 
THI^Froi^YSTVWPKTLANLLTSNYISFTGOFAQMFCTWLGTAECm^SN^ 
30 LHYTV]MPKIU.CLALITGPYVIGFMDSFVNWSMSRLHFCDSNIIHH^ 

TEMLlFIIAGSTLMVSLITISASWSII^mKINSTSGKQKAFSTCrVSHLLGVTW 
RKSYSLGRDQVAPWYTIVIPMLNPLIYSLRNREVKNALIRVMQRRQDSR (SEQ ID NO: 391) 



ATGATGGGTAGAAGGAATGACACAAATGTGGCTGACTTCATCCTTACGGGACTGTCAGAC 
35 TCTGAAGAGGTCCAGATGGCTCTGTITATGCTATTTCTCCTCATATACCTAATTACTATGCT 
GGGGAATGTGGGGATGCTATTGATAATCCG(XTGGACCTCCAGCTTCACACTCCCATGTAT 
TTTTTCCTTACTCACCTGTCATTTATTGACCTCAGTTACrCAACTGTCGTC^ 
CITAGCGAACITACrGACrTCCAACTATATTTCC^ 
GTTTTGTCrrCTTGGGTACrGCTGAATGTTATCriTCTCTCCTCA^ 
40 GCAGCGATCTGCAGTCCTCTACACTACACAGTTATrATGCCCAAAAGQCrCTQCCTCGCTC 
TCATCACTGGGCCITATGTGATTGGCTTTATGGACTCCTTTGTCAATGTGGTTTCCATGAGC 
AGATTGCATTTCTGTGACrCAAACATAATTCATCACTTTTTCTGTGACACn^ 
AGCTCrGTCCTGCACTGACACAGACAACACTGAAATGCTGATATTCATTATCGCTGGTTCC 
ACCCTGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCT 
45 GAAAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCrCTACTTGCGTCTCTCATCTCT^ 
GGAGTCACCATCTTCTATGGAACTATGATTTTTACITACrTAAAGCCAAGJ^^ 
CCrrGGGAAGAGATGAAGTGGCTCCTGTGTTTTATACTATTGTGATTCCCATGCTGAATCC 
ACTCATTTATAGTCTTAGAAACAGAGAAGTGAAAAATGCTCTCATTAGAGTCATGCAGAG 
AAGACAGGACTCCAGGTAG (SEQ ID NO: 392) 

50 

AOLFR211 sequences: 

MMGRlWNTNVADFmMGLTLSEEIQMALFMLFLLIYLITMLGNVG 
THCSFIDI^YSTVVTPKTLANLLTSNYISFrGCFAQMFFFAFIXjTAEC^ 
LHYTVIMSKiaCIALrrGPYVIGFmSFVNWSMSRLHFYDSNVlHHFFCDT^^ 
55 En.ffnVGSTLMVSLFTISASYVFn.FTILKINSTSGKQKAFSTCVSHIXGVTn'YSTLIFTYLI^ 
SYSLGRDQVAS WYTIVIPVLNPLIYSLRNKBVKNA VIRVMQRRQDSR (SEQ ID NO: 393) 
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ATGATGGGTAGAAGGAATAACACAAATGTGGCTGACrrCATCCTTATGGGACTGACACrTT 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGATATACCTAATTACTATGCTG 
GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCnTCACACTCCCATGTATT 
5 TITTCCnTACrCACCTGTCATITATrGACCTCAGTTACTCAACTGTCGTCACACCTAA/^ 
TTAGCGAACITACrGACTTCCAACTATATTrCCITTACGGGCTG 
TTTTGCCrrCTrGGGTACTGCrGAATGTTACCTTCTCTCCTCAATGGC 
CAGCGATCTGCAGTCCrCTACACTACACAGTTATTATGTCCAAAAGGCTCTGCCrCGCTCT 
CATCACTGGGCCTTATGTGATTGGCTTTATAGACrCCITrGTCAACGTGGT^ 

10 GATTGCATTrCTACGACTCAAACGTAATTCATCACTITrTCTGTGACACTTCCCCAAT^ 

GCTCTGTCCrGCACrGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 
CCTGATGGTGTCCCTTTTCACAATATCTGCATCCTATGTGTTCATrCrCTTrACCATCCT^ 
AAATTAATTCCACirCAGGAAAGCAGAAAGCirrCTCTACT^ 
AGTCACCATCTTTTATAGCACTCTGATTTTTACnTATrTAAAACCAAGAA^ 

1 5 TGGGAAGAGATCAAGTGGCTTCTGTTTTTTATACTATTGTGATTCCCGTGCTGA^ 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 
20 MAGNNFreVTWI]JSGFA>«3PELQVSIJ'mFIJET^ 
Ijy?roiFYSSTVTPKAL\WQS]SIRflSISFVGCWQI^ 
LYSVVMSQKVSNWLGVMPYVIGFTSSL]SVWVISSIJ^aDSSINHFF(X>^ 
EMVSFVIAGFIII^SLLIITVTYIfflSAILRIQSAAGRQKAFSTCASHLMAVlTFYGSLI^ 
NTSSLTQAQVASVFyTIVIPMU««>lJYSIJU««aDVKNA^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTTACCGTCrTCATCCTCTCTGGAT^ 
CTGAATTACAAGTCAGTCirrTCrTGATGTTTCTCITCATTT 

AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCITCACACCCCTATGTACTTTT 
TCCTGAGCAATTTAGCATTTATTGACATATITrACTCCrCTACTGTAACACCTAAGGCA^ 

30 GTGAATTTCCAATCCAATCGGAGATCCATCTCCTTTGTTGGCTGCTTTGTTCAAATGTAC^ 
TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGGCCTACAATCGCTACA 
TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCrGTGATTCCAGCATCAATCA'irilTTTTGTGACACCACAGCTClTI'rAGC 

3 5 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCTITGTCTTAGCrGGATTCACT 
(m'CTTAGCTCTCTCCITATCATCACAGTCACrTATATCATCATCATCTCAGCCATCCT 
GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTirrATGGGTCTCTGATTTTCACCTATrTGCAACCTGATAAC^ 
GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 

40 ATCTACAGTCTGAGGAACAAAGATGTGAAAAATGCTCTTCTGAGAGTCATACATAGAAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

M^fSLGBXVSMII^AHWCYSKFNCFGC^HSIPALGADPPGGMGLGNESSLMDFILLGFSDHPR^ 
45 EAVIJFVFVXJFFYLLTLVGNFTimSYIJ^PPIJn'PMYFIT^ 

TTIYGGCVAQLYISLALGSTECILLADMALDRYIAVCKPLHYVVIMNPRLCQ 
SSLIHATFTLQIi'LCGNHRLDHFICEWALLKIACVaDTTV^ 
TQAVIjmSVEARHIG^STCSSHLTVVIIFYGTIIYV^ 
UYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCTCTCAGCTCATGTGTTCTGTTATTCTAA 
ATTTAATTGTTTTGGATGTACCCATTCCATTCCrGCCTTAGGTGCGGATCCCCCTGGAGGG 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTCATCCTTCTAGGCTTCTCAGACCACC 
CTCGTCTGGAGGCTGTTCTCmGTATTTGTCCTTITCTTCTACCTCCT^ 
55 AACTTCACCATAATCATCATCrCATATCTGGATCCCCCrCrrCATACCCCAATGTACTTT^ 
TCTCAGCAACCTCTCTTTACTGGACATCTGCTTCACTACTAGCCnTGCT 
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TrAA(nTGCAAAGACCAAAGAAGACGATCACTTACGGTGGTTGTGTGGCGCAACTCTATAT 
TTCTCTGGCACTGGGCrCCACTGAATGTATCCTCTTGGCTGACATGGCCrTGGATCG^ 
ATTGCTGTCTGCAAACCCCTCCACTATGTAGTCATCATGAACCCACGGCTTTGCCAACAGC 
TGGCATCTATCTCCTGGCrCAGTGGTTTGGCTAGTTCCCTAATCCATGCAACTTTTAC^ 
5 CAATTGCCTCTCTGTGGCAACCATAGGCTGGACCATTTTATTTGCGAAGTACCAGCTCT^ 
CAAGTTGGCTTGTGTGGACACCACTGTCAATGAATTGGTGCriTTTGTTGT^ 
TTGTTGTCATTCCACCAGCACrCATCTCCATCTCCTATGGCTTCATAACTCAAGCTGTGCTG 
AGGATCAAATCAGTAGAGGCAAGGCATAAAGCCTTCAGCACCTGCrCCTCCCACCTTACAG 
TGGTGATTATATTCTATGGCACCATAATCTACGTGTACCTGCAACCTAGTGACAGCTATGC 
1 0 CCAGGACCAAGGGAAGTTTATCTCCCrCrrcrACACCATGGTGACCCCCACTrTAAATCCT 
ATCATCTATACTTTAAGGAACAAGGATATGAAAGAGGCTCTGAGGAAACrrCTCTCGGGA 
AAATTGTGA (SEQ ID NO: 398) 



AOLFR214 sequences: 

1 5 MDKSNSS WSEFVII.GLCSSQKLQLiniTCFFSVLYTVIVLGNLLIIL^ 

LSFVDICQASFATTOflADFLSAHETISFSGCIAQIFFIHLFrGGEMVLLVSMAYDRYVAIC^ 
YVVIMSRRTCTVLVmSWAVSLVHTLSQLSFTVNLPFCGP>A^SFFCDL^ 
ILIVWSGn^r^TFSLLVSSYIDLVTVWIJCSSAAMAKAFSTLASHIAV^ 
PLDKFIAIFmrFTPVLNPIIYTLimRDMKAAVRKrV^^ (SEQ ID 

20 NO: 399) 



ATGGATAAGTCCAATTCITCAGTGGTGTCTGAATTTGTACTGTTGGGACTCTGTAGTTCTC 
AAAAACTCCAGCTTTTCTATTTTTGTTTCTTCTCT 

AATCTirCTCATTATCCrCACAGTGACrrCTGATACCAGCCTGCACTCCCCTATGTACTl^ 

25 CTTGGGAAACCITTCCriTrGTTGACATTTGTCAGGCTTCT^ 

CAGATTTTCTGAGTGCACACGAGACCATATCnTrCAGTGGCTGCATAGCCCAAATTTTCr^ 
ATTCACCnriTrACrGGAGGGGAGATGGTGCTACITGTTTCGATGGCCrATGACAGGTATG 
TAGCCATATGCAAACX:(nTATACTATGTGGTCATCATGAGCCGAAGGACATGCACrGTCTT 
GGTAATGATCrCCTGGGCTGTGAGCTTGGTGCACACATTAAGCCAGTTATCATTTACTGTG 

30 AACCTGCCTTTTTGTGGACCTAATGTAGTAGACAGCTTTTTTTGTC 

CAAACIETGCCTGCCTGGACTCTTACATCATTGAAATACTAATTGTGGTCAATA^^ 
CrTTCCCTAAGCACTTTCTCrrCT(m"GGTCAGCrCCTACATCAT^ 

GCTCAAGTCm-CAGCTGCAATGGCAAAGGCATTTTCTACGCTGGCITCCCATATTGC^ 
GTAATATTATTCTITGGACCrTGCATCTTCATCTATGTGTGGCCCTTTACCATCTCT 
35 GGATAAATTTCrTGCCATATTTTACACTGTTTTCACCCCCGTCCrAAACCX:C^ 

CACTAAGGAATAGGGATATGAAGGCTGCCGTAAGGAAAATTGTGAACCATTACCTGAGGC 
CAAGGAGAATTTCrGAAATGTCACrAGTAGTGAGAACTTCCTTTCATTAA (SEQ ID NO: 
400) 



40 AOLJai215 sequence^: 

MAHTNESMVSEFVLLGLSNSWGLQLFFPAIFSrvrV^SVLGNVLnvnSFDSmNSPAmf^^ 
SFIDICQSNFATPBaVILVDFFffiRKTISFEGCMAQIFVmSFVGSEMMLLVAMAYDia?IMCKPL^ 
YSTEVINRia.CWVSISWAVGVLHSVSHLAFrVDLPFCGPNEVDSFFCDLPLVffiIACMDT^ 
EIMTLTNSGLISLSCTLALIISYTIILIGVRCRSSSGSSKAI^TLTAmTVVI^ 

45 PVDKFLSVFm^CTPIXNPnYSIJmEDVKAAMWKIJm^ 



ATGGCrCACACAAATGAATCGATGGTGTCTGAGTTTGTACTTITGGGACTCrCTA^ 

GGGGACirCAACTTTTCITTTTCGCCATCrTCTCT 

AATGTCITAATTATTGTCATTATTTCrTTTGACTCCCATTTGAACT 

50 CTCAGTAATCTTTCTTTCATTGATATCTGTCAGTCTAACrTTGCCACCCCCAAGATG^ 

AGACTTTTTTATrGAGCGCAAGACTATCTCCTTTGAGGGTTGCATGGCCCAGATATrCGTT 
CTTCACAGTTTTGTTGGGAGTGAGATGATGTTGCTTGTAGCTATGGCATATGACAGATTTA 
TAGCCATATGTAAGCCrCTGCACTACAGTACAATTATGAACCGGAGGCTCTGTGTAATTTT 
TGTGTCTATTTCCTGGGCGGTGGGCGTTCITCATTCTGTGAGCCACTTGGCIT^ 

55 ACCTGCCATTCTGTGGTCCCAATGAGGTGGATAGCrTCTTTTGTGACCTTCCCn^ 

GAGCTGGCnTGCATGGATACATATGAAATGGAAATTATGACCCTAACGAACAGTGGCCTG 
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ATATCATrGAGCrGTTTCCTGGCTTrAATTATTTCCTACACCATCATTTTGATCGGTCT^ 

ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCirrCTACAITAACTGCCCACATCACAGTG 

GTCATTCITITCITCGGGCCTTGCATTTATTTCrATATATC 

GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCCnTGTTGAACCCCAT^^ 
5 CirrGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 

MDVGNKSTMSEFV^LGI^NSWELQMITFMWSLLWATMVGNSLIVrrV^ 
1 0 TNLSnDMSLASFATPKMITD YLTGHKTISFDGCnLTQIFmiLFrG^ 

HYASVISPQVCVALWASWIMGVZ^SMSQVIFALTLPFCGPYEVDSFFCDLPVVFQLACVDT^ 
VLGIJFMISTSGIIAI^CFIVIJFNSYVIVLVTVKEI^ 

PLSSFLTDKII^VFYTIFrPTLWirn'LRNQEYKIAMRKlia^^ (SEQ ID NO: 403) 



1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCrGGGGCrcrCT^ 
GGGAACTACAGATGTTTTTCTTTATGGTGTTTTCATTGCTTT 

TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCrCACCTACACTCrCCTATGTATTTCC 
TGCTTACCAATCTTTCAATCATTGATATGTCTCTTGCTTCTTTCGCCACCCCAAAGATGAT^ 
ACAGATTACCTAACAGGTCACAAAACCATCTCirrrGATGGCTGCCTTACCCAGATATTCT 

20 TTCrCCACCITITCACrGGAACTGAGATCATCITACTCATGGCCATGTCC^ 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 
CGTGGTGGCnTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 
ACGTTACCATrCTGTGGTCCCrATGAGGTAGACAGCTTTTTCTGTGACCrTCCTGTGGTGTT 
CCAGTTGGCnnrGTGTGGATACTTATGTTCTGGGCCTCm'ATGATCTCAACAAGTG 

25 ATTGCGTTGTCCTGTTITATTGTTTTATTTAATTCATATGTTATTGTCCTGGTT^ 
GCATCATTCnrCCAGAGGATCATCTAAGGCCCTITCTACrTGTACAGCTC^ 
TCTTCITGTTCrrTTGGGCCATGCATCITCATCTACATGTGGCC^ 

GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACTCTGAACCCAATAATCTATAC 
TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACTGAAAAATAGGTTTCTAAATTT 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGLSSSLELQIFYFLFFSIVYAATVLGNLLIWTIASEPH^ 
SPTYFLLGNI^FroMSLASFATPKMIADFIJlEHKAISFEGCMTQMFFIJHLLGGAEIV^ 
3 5 RWAICKPLHYLTIMSRRMCVGLVILS WWGIFHALSQLAFIVNLPFCGPNEVDSFFCDLPLV^ 
LACVDTYILGWMISTSGML\LVCFILLVISYTnLVTVRQRSSGGSSKAI^TCSAHFT 
CrFIYVWPFTNFPmKVLSVFYTrm>LLNPVIYTV^^ 
(SEQ ID NO: 405) 



40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTTAGAACrCCAGATTTTCTACITCCTGT^^ 
CTCCATAGTCTATGCAGCCACTGTGCrGGGGAACCTrCTTATTGTGGTCACCATTGCATCA 
GAGCCACACCrTCATTCCCCrACGTACTTTCTGCTGGGCAATCTCTCCTTCA^ 
CCrGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGAGAACACAAAGCCATC 

45 TCTTTTGAAGGCTGCATGACCCAGATGTTCTTCCrACATCTCTTAGGGGGTGCT 

TACTGCTGATCTCCATGTCCTTTGATAGGTACGTGGCTATCTGTAAGCCTCTACATTACCTA 
ACAATCATGAGCCGAAGAATGTGTGTTGGGCrTGTGATACTTTCCTGGATTGTCGGCATCT 
TCCATGCrCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 
AGACAGTTTCTITrGTGACCTCCCTrTGGTGATTAAACTTGCTTGTGTCGACACATATATTC 

50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCTTCATCCTCTTGGT 
GATCTCTTACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCrCTGGTGGATCCTCCAAA 
GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGACCCTTTTCT^ 

CATTTATGTGTGGCCTTTCACAAATTTCCCAATAGACAAAGTACTCTCAGTATTTTATACCA 
TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 
5 5 CATGAGGAAACrAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCATACTCCTTAA 
(SEQ ID NO: 406) 
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AOLFR218 sequences: 

META>rVTKVTEFVLTGI^QTimVQLVLFVTFLSFYLFILPGNILncnri^ 
LLDIWYSSITAPKMLIDFFVERKnSFGGCIAQlJFOWGASEMFLLIVMAYD 
5 TIMNRRLCCILVAI^WMGGFmsnQVALIVRLPFCGPNELDSYFCTITQVVR^ 
ICSSGLISWCTl^VIXMSYAFLLALOaaiSGSDEmm^ 

SFSLDKWSWHTVIFPLLNPirYTLRNKEVKAAMRKVVTKYILCEEK (SEQ ID NO: 407) 



ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTGTTCrCACTGGCCTATCCCAGACTC 
1 0 GGGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCITCTATTTGTTCATCCT 

AATATCCTTATCATTTGCACCATCAGGCTAGACCCTCATCTGACTTCTCCTATGTATTTCCT 
GTTGGCTAATCrGGCCCrCCTTGATATrTGGTACTCTTCCATTACAGCCCCTAA^ 
TAGACTTCTTTGTGGAGAGGAAGATAATTTCCITrGGTGGATGCATTGCACAGCrC^ 
CITACACnTTGTTGGGGCTrCGGAGATGTTCTTGCrCATAGTGATGGCCTATGACCGCTAT 
1 5 GCTGCTATCrGCCGACCCCrCCACTATGCTACCATCATGAATCGACGTCrCTGCTGTATCCT 
GGTGGCTCTGTCCTGGATGGGGGGCITCATTCATTCTATAATACAGGTGGCTCrCATTG^ 
CGACTrCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACTTCTGTGACATCACACAGGTTG 
TCCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCT 
GATCTCTGTGGTGTGTTTCATTGCTCrGTTAATGTCCTATGCCTrCCTTCTGGCC^ 
20 AGAAACATTCAGGCTCAGATGAGAATACCAACAGGGCCATGTCCACCTGCTATTCCCACAT 
TACCATTGTGGTGCTAATGTTTGGGCCATCCATCTACATTTATGCTCGCCCATTTGACTCAT 
TTTCCCTAGATAAAGTGGTGTCTGTGTTTCATACTGTAATATTCCCITrAC^ 
ATTTACACATTGAGAAACAAGGAAGTAAAGGCAGCCATGAGGAAGGTGGTCACCAAATAT 
ATTTTGTGTGAAGAGAAGTGA (SEQ ID NO: 408). 

25 

AOLFR219 sequences: 

MLTSLTDLOFSPIQVAEIKSLPKSMlSnETNHSRVTEFVLLGLSSSRELQPFI^^ 
LIILTVTSDSRLHTPMYFLLANLSFIDVCVASFATPKMIADFLVERKTISFDAC^ 
EMVLLVSMAYDRWAICKPLHYMTVMSRRVCVVL\TLISWFVGFIHT^ 
30 KVDSFFaDLPLVTKLACroTYWSLLIVADSGFI^I^SFLLLWSYTVILVTVK^^ 
STLTAmTVVTLFFGPCSFIYVWPFSSYSVDKVLAWYTIFTLILNPVIYTLR^ 
RYLKPSQVSWIRNVLFLETK (SEQ ID NO: 409). 



ATGCTCACTTCATTAACTGATCrCTGTTTCTCTCCTATTCAGGTAGCTGAAATTAAG 

3 5 TCCAAAATCGATGAATGAGACAAATCATTCTCGGGTGACAGAATTTGTGTTGCTGGGACTG 
TCTAGTTCAAGGGAGCTCCAACCTTTCTTGTTTCTTACATTTTCACrrAC^^ 
TCTGTTGGGCAACTITCrCATCATCCTCACTGTGACCTCAGATTCCCGCCTTCACACCCCCA 
TGTACXTTCTGCTTGCAAACCTGTCATTTATAGACGTATGTGTTGCCTCT^ 
AAAATGATTGCAGACTTTCTGGTTGAGCGCAAGACrATTTCTTTTGATGCCTGCCTGGCCC 

40 AGATTTTCITTGTTCATCTCTTCACrGGCAGTGAAATGGTGCTCCTAGTr^ 

GACCGTTATGTTGCTATATGCAAACCTCTCCACTACATGACAGTCATGAGCCGTCGTGTAT 
GTGTTGTGCTCGTCCTCATTTCATGGTTTGTGGGCnTCATCCATACTACCAGCCAGTTGGCA 
TTCACTGTTAATCTGCCATTTTGTGGTCCTAATAAGGTAGACAGTTTTTTCT 
TCrAGTGACCAAGTTAGCCTGCATAGACACTTATGTTGTCAGCTTACTAATAGTTGCAGAT 

45 AGTGGCTTTCrrTCTCTGAGTTCCrTTCTCCrCTrGGTTGTCTCCT 

ACAGTTAGGAATCGCrCCTCTGCAAGCATGGCGAAGGCCCGCTCCACATTGACTGCTCACA 
TCACTGTGGTCACTTTATTCTTTGGACCATGCATTTTCATCTATGTGTGGCCCTTCAGCAGT 
TACTCAGTTGACAAAGTCCTTGCrGTATTCrACACCATCTTCACGCTTATTTTAAAC^ 
AATCTACACGCTAAGAAACAAAGAAGTGAAGGCAGCTATGTCAAAACTGAAGAGTCGGTA 

50 TCTGAAGCCTAGTCAGGTTTCTGTAGTCATAAGAAATGTTCITTTCCTAGAAACAAAGTA^ 
(SEQ ID NO: 410). 



AOLFR220 sequences: 

MKQYSVGNQHSNYRSIXFPFLCSQMTQLTASGNQTMVTEFIJFSMFPHAmGGLLFFIPLLLIYG 
55 FILTGNLIMFmQVGMALmTLYFFISVI5FLEICYTTTrn>KMLSCLISEQKSISVAGCIXQM^ 
HSLGITESCVT.TAMAroRYIMa>JPLRYPTINlIPKLCIQLTVGSCFCGFLLVLPEIAWIS^^ 
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NQIHQIFCDFrPVLSIACTDTFLVVIVDAIHAAEIVASFLVIAI^YIRIIim^ 
CAAHIAWIXFFGSVAVMYIIlFSATYSWWDTAIAVTFNaLAPFFNPIIYSLK>^ 
HYQKRAGWAGK (SEQ ED NO: 41 1). 



5 ATGAAGCAATATTCAGTGGGTAATCAACATrCCAATTATAGGAGTCTCrTGTTTCCTTTTCT 
GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCTCTTATTCTTTATTCCCn^ 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGG 
CCTGCACACCCCTTTGTATTTCirrATCAGTGTCCTCrCCITCCrGGAGATCT 

10 CAA(XACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACITTrrCCACTCACITGGTATCACAGAAAGCTGTGTCCT 
ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 
TGATTCCCAAACTTTGTATCCAGCTGACAGTTGGATCCTGCITITGTGGC^ 
CTTCCTGAGATTGCATGGATTTCCACCTTGCOTrCTGTGGCTCCAACCAGATCCACCAGAT 

1 5 ATTCrGTGATTTCACACCTGTGCTGAGCTTGGCCTGCACAGATAC ATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTCAGCTGAAGGTCATCACAAGGCCTTTTC 
CACCTGTGCTGCTCACCITGCTGTGTTCTTGCTATTTTTTGGCAGTGTGGCTGTCATO 
TGAGATTCTCAGCCACCTACTCAGTGTTTTGGGACACAGCAATTGCTGTCACTTT^ 

20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCTA 
TTGGAAGGCTTITCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 
412). 



AOLFR221 sequences: 
25 MIWI^GGHVEEFVLVGFPTTPPLQLLLFVLFFAIYLLTLLENALIVFTIW 

I^FLELWYINVTIPRLIAAFLTQDGRVSYVGCMTQLYFFIAIACTECVIJ^ 
LLYPSLMPSSLATRLAAASWGSGFFSSMlWKI-LFrSQLSYCGPNIINHFFC© 
ELVDFIiALVMIIXPLlJ^WSSYTAIIAAIIJUPTSRGMJ^^ 

PRAMYTFNHNKIISVLYTIIVPFFNPAIYCI.R]^^KEVOAF (SEQ ID 

30 NO: 413). 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTTGGTGGGTTTCCCTACCACGC 
CTCCCCTCCAGCTGCTCCrCTTTGTCCTTTTTriTGCAATTTAC(^^ 

ATGCACTTATTGTCTTCACAATATGGCTTGCTCCAAGCCTTCATCGTCCCATGTACTTTTTC 
35 CTTGGCCATCTCTCTTTCCTGGAGCTATGGTACATCAATGTCACCATTCCTC^ 

AGCCnTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACTGTACTTC 
TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCTACCT 
GGCCATCTGTGGACCCCrCCrTTACCCTAGTCTCATGCCITCCAGTCTGGCCACT 
CTGCTGCCrCTTGGGGCAGTGGCTTCITCAGCTCCATGATGAAGCTTC^ 
40 TTGTCCTACTGTGGACCCAACATTATCAACCACITrTTCTGTGATATTTCCCCACTACT^ 

CCTCACCTGCTCTGACAAGGAGCAAGCAGAGCTAGTAGACrTCCTTCrGGCCCTGGTGATG 
ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATCCTGAG 
GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACITGTGCCGCTCATCTGGCAGTG 
GTTGTTATCTACTACrCCTCCACTCrcrTCACCTATGCACGGCCCCGGGCCATGTACACC^ 
45 CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTCTTCAACCCAGCCA 
TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 
GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 
50 MGQTNVTSWW^FWLGFSSSGELQLLLFALFLSLYLWLTSNVFIIIAIRLDSHLH^ 

SFSETCrm.GnPRMI^GIAGGDQAISWGCAAQMFFSASWACrmaEnLLAAMGFDRYV 
HYASHMNPTLCAQLVITSFLTGYIifGLGlvrrLVIFHLSFCSSHEIQHFFCDTPPVLSLACGDTGPS 
ELRIFILSLLVLLVSFFFrriSYAYILAAILRIPSAEGQKKAFSTCASHLTVVnm^GCA^ 
ASYSLEIU)QLMMTYTVVTPLLl^rV^SIJlTRAIQTALRNAFRGRLL^ (SEQ ID NO: 415). 

55 
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ATGGGGCAGACCAACGTAACCTCCTGGAGGGATTTTGTCnTCCrGGGCITCTCCAGTTCTG 
GGGAGTTGCAGCTCCTTCTCnTrGCCriTGTTCCTCTCTCTGTATCT 

AATGTCnTCATTATCATAGCCATCAGGCTGGATAGCCATCTGCACACCCCCATGTACCrCTT 
CCTTTCCTTCCTATCCTTCTCrGAGACCTGCTACACTTTGGGCATCATC 
5 CTGGCCTGGCTGGGGGGGACCAGGCTATCrCCTATGTGGGCTGTGCTGCCCAGATGTTCTT 
TTCTGCCTCATGGGCCTGTACTAACTGcm'CCnTCTGGCTGCCATGGGCTT^ 
TGGCCATCTGTGCTCCACrCCACTATGCCAGCCACATGAATCCTACCCTCTGTGCCCAGCT 
GGTCATTACITCCnTCCrGACrGGATACCTCTTTGGACTGGGAATGACACT 
ACCTCTCATTCTGCAGCrCCCATGAAATCCAGCACnTrTTTTGTGACACGCCACCTGTC 
1 0 AGCCTAGCCTGTGGAGATACAGGCCCGAGTGAGCTGAGGATCTTTATCCTCAGTCTTTTGG 
TCCTCTTGGTCTCCnTCTTCrTCATCACCATCrrCCTACGCCTAC^ 

AGGATCCCCTCTGCTGAGGGGCAGAAGAAGGCCTTCTCCACTTGTGCCrCGCACCTTACAG 
TGGTCATTATTCATTATGGCTGTGClTCCTTCGTGTACCTGAGGCCCAAAGCCAGCrrACTCT 
CnTGAGAGAGATCAGCITATTGCCATGACCTATACTGTAGTGACCCCCCTCCrTAATCCCA 
1 5 TTGTTTATAGTCTAAGGACTAGGGCTATACAGACAGCTCTGAGGAATGCTTTCAGAGGGAG 
ATTGCTGGGTAAAGGATGA (SEQ ID NO: 416). 



AOLFR223 sequences: 

MEAANESSEGISFVIXGLTrSPGQQRPLFVajfLLLWASLLGNGLIVAAIQASPAIJL\P 
20 HLSFADLCFASVTVPKMLAlSfLIAHDHSISIAGCLTQMYFFFALGVTDSCLI^^ 

HPIJPYATRMSRAMCAALVGlNdAWLVSHVHSLLYILLMARI^FCASHQWHFFCDHQ 
SDTHHIQLLIFraGAAVVVTPFLLILASYGAIAAAVLQLPSASGRLRAVSTCGSHLAVVSLFYGT 
VIAVYFQATSRREAEWGRVATVMYTWTPMLNPIIYSLWNMDVQGALI^ 
(SEQ ID NO: 417). 

25 

ATGGAGGCTGCCAATGAGTCITCAGAGGGAATCTCATTCGTTTTATTGGGACTGACAACAA 
GTCCTGGACAGCAGCGGCCTCTCirrGTGCTGTTCTTGCTCnTGTATGTGGCCAGCCTCCrG 
GGTAATGGACrCATTGTGGCTGCCATCCAGGCCAGTCCAGCCCTTCATGCACCCATGTACT 
TCCTGCTGGCCCACCTGTCCirrGCrGACCTCTGTTTCGCCrCCGTCACrGTO^ 

30 TTGGCCAACITGTTGGCCCATGACCACTCCATCTCGCTGGCTGGCTGCCTGACCCAAATGT 
ACITCTTCnTrGCCCrrGGGGGTAACTGATAGCTGTCTTCTGGCGGCCATGGCCT 
CTACGTGGCCATCCGGCACCCCCTCCCCTATGCCACGAGGATGTCCCGGGCCATGTGCGCA 
GCCCTGGTGGGAATGGCATGGCTGGTGTCCCACGTCCACTCCCTCCTGTATATCCTGCTCA 
TGGCTCGCTTGTCCTTCTGTGCTTCCCACCAAGTGCCCCACITCTTCTGTGACCACCAGCCT 

35 CrcrTAAGGCTCTCGTGCTCrGACACCCACCACATCCAGCTGCTCATCTTCACCGAGGGCG 
CCGCAGTGGTGGTCACTCCCTTCCTGCTCATCCTCGCCTCCTATGGGGCCATCGCAGCTGC 
CGTGCTCCAGCTGCCCTCAGCCTCTGGGAGGCTCCGGGCTGTGTCCACCTGTGGCTCCCAC 
CTGGCTGTGGTGAGCCTCITCTATGGGACAGTCATTGCAGTCTACTTCCAGGCCACATCCC 
GACGCGAGGCAGAGTGGGGCCGTGTGGCCACTGTCATGTACACTGTAGTCACCCCCATGC 

40 TGAACCCCATCATCTACAGCCrCTGGAATCGCGATGTACAGGGGGCACTCCGAGCCCTTCT 
CATTGGGCGAAGGATCTCAGCTAGTGACTCCTGA (SEQ ID NO: 418). 



AOLFR224 sequences: 

MGSFNTSFEDGFILVGFSDWPQLEPILFSa?IFIFYSLTIJ'GNTmAI^WII)LRmTl»MYFFL^ 
45 LDLCFITSTWQLLINLCGVDRTrrRGGCVAQIJFrinLALGSTECrVI.LVVMAFDRYAAV(^ 
MAIMHPHLCQTLAMSWGAGFVNSIJQTGLAMAMPLCGHRIJNHFFCT 
EAKMFVARVIWAWAALILGSYVHL\HAVLRVKSTAGRIOL\FGTC^^ 
YLQSIHNi'SEREGKFVALFYTaTPILNPLrYIIJEmKDVKGALWKVL^ (SEQ ID NO: 

419). 

50 

ATGGGAAGTTTCAACACCAGTTTTGAAGATGGCTrCATTTTGGTGGGATTCTCAGATrG^^ 
CGCAACTGGAGCCCATCCTGTTTGTCirrATTTTTATTTTCT 

AACACCATCATCATCGCTCrCTCCTGGCTAGACCTTCGGCTGCACACACCTATGTACTTCTT 
TCTCTCrCATCTGTCCCTCCTGGACCTCTGCTTCACCACCAGCACCGTGCCCCAGCTCCTGA 
55 TCAACCTTTGCGGGGTGGACCGCACCATCACCCGTGGAGGGTGTGTGGCTCAGCTCTTCAT 
CTACCTAGCCCTGGGCTCCACAGAGTGTGTGCTCCTGGTGGTGATGGCCTTTGACCGCTAT 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCT 
GCCATGCCrCTCTGTGGCCATCGACTGAATCACTTCTTCTGTGAGATGCCTGTATITCrGAA 
GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACTTATrCTAGGCTCCrATGTGCACATTGCTCATGCAGTGCTG 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCCACCTCCTA 
GTAGTTTTCC'1"1"1"1T1ATGGCTCAGCCATCTACACATATCTCCAATCCATCCACAATTATTC 
TGAGCGTGAGGGAAAATTTGTTGCC(mTITrATACTATAATTACCCCCATTCTCA^ 
TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCrCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR22S sequences: 

MENYNQTSTDFILLGLFPPSiroiJFFFn.IWIFLMALIGNLSMILLn^ 

LNVaSTIWKMASDFLHGNKSISFTGCGIQSFFFI^GGAEAIXLASMAYDRYIMCFPLHYLI^ 
15 SKRVCVa.MrrGSWnGSINACAHTVYVLHIPYCRSRAI>fflFFCDWAMV^ 
FI^ATIFLWPnGISCSYGQVLFAVYHMKSAEGRKKAYLTCSTHLTVYTI^ 
LRSPTEDKVLAWYmTPMLNPIIYSIJlNKEVMGALTRVSQRICSV^ (SEQ ID NO: 421). 



ATGGAAAATTACAATCAAACATCAACTGATTTCATCnTATTGGGGCTGTTTCCACCATCAA 

20 TAATTGACCITITCITCITCATTCrCATTGTTTTCA^^ 

TGTCCATGATTCITCTCATCITCTTGGACACCCATCTCCACACACCCATGTATTTCCTACT 
AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 
TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGGGATTCAGAGTTTCTTC^ 
TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCrATGATCGTTACATTGC 

25 TATTTGCTTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCTGATGATA 
ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCrCACACTGTATATGTACTCCATA 
TTCCITATTGCCGATCCAGGGCCATCAATCATTTCnTCrrGTGATGTCCCAGCAATGGTGACT 
CTGGCCrGCATGGACACCTGGGTCTATGAGGGCACAGTGTTTTTGAGTGCCACCATCI^ 
TCGTGTTTCCCTTCATTGGTATTTCATGTTCCTATGGCCAGGTTCTCTrTGCTGT 

30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACrGTA 
GTAACTTTCTACTATGCACCTTTTGTCTACACTTATCTACGTCCAAGATCCCTGCGATCrCC 
AACAGAGGACAAGGTTCTGGCrGTCTTCTACACCATCCrCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWRNHSGRVSEFVLLGFPAPAPLQVLLFALLLLAYVLVLTENTLIIMAIimHSTLI^ 
ANMSFLEIWYVTVTIPKMLAGFVGSKQDHGQLISFEGCMTQLYFFLGLGCTECVLIAVMAYD 
RYMAICyPLHYPVIVSGRLCVQMAAGSWAGGFGISAmCWLJSGI^YCGPNIINH^ 
40 NLS(mDMSTAELTDFIlJUFIIXGPLSVTGASYVArrGAVMfflSSAAGRYKj^ 

YAASIFIYARPKALSAFDTNKLVSVLYAVIWLLNPIIYCLRNQEVKRALCCTLHLYQHQDPDP 
KKASRNV (SEQ ID NO: 423). 



ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACrATTGTTTGCCCITrTGCTGCTGGCCTATGTGTTGGTGCTGAC 
TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 
TTTTTTCTAGCTAATATGTCCTTTCTGGAGATCTGGTATGTCACTGTCACTAT^ 
GCTTGCTGGCrTTGTTGGATCCAAACAGGATCATGGACAGCTAATCrCCIT^ 
ATGACACAGCTCrACnTTTTCCnTGGCTTGGGCrGCACTGAGTGTGTC 
50 GGCCTATGATCGCrATATGGCCATCrGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 
GGCTGTGTGTGCAGATGGCTGCTGGCTCTTGGGCrGGAGGTITTGGCATCTCCATGGTCAA 
AGTTTTTCTTATTTCTGGCCTCTCTTACTGTGGCCCCAACAT^ 

ATGTCTCTCCATTGCrrCAACCrCrCATGCACTGATATGTCCACAGCAGAGCITACAGATTTC 
ATCCTGGCCATTTTTATTCITCTAGGGCCACrCTCTGTCACrGGGGCCTCCT 
55 TACTGGTGCTGTGATGCACATATCTTCGGCTGCTGGACGCTATAAGGCCTrTTCCACCTGT 
GCCTCTCATCTCACTGTTGTGATAATCTTCTATGCAGCCAGTATCTTCATCTATGCTCGGCC 
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AAAGGCACTCTCAGCTTTTGACACCAACAAGTTGGTCTCTGTACTGTATGCTGTCATTGTA 
CCATTGCTCAATCCCATCATTTACTGCCTGCGCAATCAAGAGGTCAAGAGAGCCCTATGCT 
GTACTCTGCACCTGTACCAGCACCAGGATCCTGACCCCAAGAAAGCTAGCAGAAATGTATA 
G(SEQIDNO:424). 

5 

AOLFR227 sequences: 

MEPQNTSTVTNFQLLGFQNLLEWQALLFVIFLLIYCLTnGNVWTWSQGLRLHSPM^^ 

LSFLEVWYTSTTWLLLANIXSWGQMSFSACMAQLYFFVFLGATECFLLAFMAYDRYLAIC^^ 

LRYPFLMHRGLCAIULVWSWCrGVSTGFIJISMmSRLDFCGRNQI]^ 

1 0 YiTE vtifii^iavix:3cffltlgpywivssilrifstsgrrktfstcgshlavvtlyyg™ 

OPSPHLLPBINKIISWYTVVTPLLNPVrifSIJl^J^ 
LY(SEQIDNO: 425). 



ATGGAGCCCCAAAATACCTCCACTGTGACTAACrrTCAGCTGTTAGGATTCCAGAACC^ 
1 5 TTGAATGGCAGGCCCrGCTCTTTGTCATTTTCCTGCTCATCrACTGCCTGACCAT^ 

AATGTTGTCATCATCACCGTGGTGAGCCAGGGCCTGCGACTGCACTCCCCTATGTACATGT 
TCCTCCAGCATCrcrCCTTTCTGGAGGTCTGGTACACGTCCACCACrGTGCCCcm'CT 
GCCAACCrGCTGTCCTGGGGCCAAGCCATCTCCITCTCTGCCrGCATGGCACAGCTCT 
TCTTCGTATTCCTCGGCGCCACCGAGTGCTTTCTCCTGGCCTTCATGGCCT^ 
20 CTGGCCATCTGCAGCCCACTCCGCTAC(X;CITrCTCATGCATCGTGGGCT 

GGTGGTGGTCTCATGGTGCACAGGGGTCAGCACAGGCTTTCTGCATTaiJATGATGATTTCX:: 
AGGTTGGACTTCTGTGGGCGCAATCAGATTAACCATTTCITCrrGCGACCrCCCGCCACTC^ 
TGCAGCrCTCCTGTTCCAGAGTTTATATCACCGAGGTGACCATCITCATCCTGTCAATTGCC 
GTGCTGTGCATTTGTTTTTTTCrGACACTGGGGCCCTATGTTTTCAT^ 
25 GAGAATCCCnTCCACCTCTGGCCGGAGAAAGACCTTTTCCACATGTGGCTCCCACCTGGCT 
GTTGTCACTCTCTACrACGGGACCATGATCTCCATGTATGTGTGTCCCAGTCCCCACCTGTT 
GCCTGAAATCAACAAGATCATTTCTGTCTTCTACACTGTGGTCACACCACTGCTGAACCCA 
GTTATCTACAGCTTGAGGAACAAAGACTTCAAAGAAGCTGTTAGAAAGGTCATGAGAAGG 
AAATGTGGTATTCTATGGAGTACAAGTAAAAckjAAGTTCCrTTATTAG (SEQ ID NO: 426). 

30 

AOLFR229 sequences: 

MF^WSrQIPFQLYE^SFVYPTELWSRAIIPCMPTLSFWVCSATPVSPGFFALILLWVTSIAS^^^^ 
I]LIHroSRLHTPMYFLLSQLSIJEUDILmTIVPKMLVDQ\TVISQ^ 

FFLLGLMSCDRYVAICM'LHYPDLMSRKICWLIVAAAWLGGSIDGFLLTPVTMQFPFCASREIN 
3 5 HFFCEWALLK]JSCrrDTSAYETAMYVCaavIMLLn'FS\^^ 

CSSHNTVnA^SLFYGAAMYTYVLPHSYHTPEQDKAVSAFmLTPMLN^ 
WGRCVSSGKVTTF (SEQ ID NO: 427). 



ATGTTTTATGTAAATCAGATACCTTTCCAACTTTATCATATCTCTTTCGTGTACCCT^ 
40 GCTATGGAGCAGAGCAATTATTCCGTGTATGCCGACmATCCITCTGGGTTTGTTCAGCA 
ACGCCCGTTTCCCCTGGCTTCrTTGCCCTCATTCTCCTGGTCn^ 

CAACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTC 

CTGCrCAGCCAGCrCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCT 

GGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCTGGATGCACTGCCCAACACTTC 

45 CTCTACTTGACCTTAGCAGGGGCrGAGTTCTTCCTCCTAGGACrCATGTCCTGTGATCGCT 
CGTAGCCATCTGCAACCCrCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCTGGTTG 
ATTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCA 
TGCAGTTCCC(nTCTGTGCCTCTCGGGAGATCAACCACnTCTTCrGCGAGGTGCCTGCC(^ 
CTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTA 

5 0 TGATGCrCCTCATCCCirrCTCrGTGATCrCGGGCrCTrACACAAG^ 

TATAGGATGAGCGAGGCAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATG 
GTGGTTGTCAGCCTCITCTATGGGGCTGCCATGTACACATACGTGCTGCCrCATTCTTACCA 
CACCCCrGAGCAGGACAAAGCrGTATCTGCCTrCTACACCATCCTCACTCCCATGCTCAAT 
CCACrCATTTACAGCCTTAGGAA.CAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGG 

55 AGGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 428). 



-179- 



wo 01/68805 



PCT/USOl/07771 



AOLFR230 sequences: 

MGMEGLLQNSTNF\nLTGLITHPAFPGLLFArVFSIFWAITAl^VMILLffl^ 
Qr^IMDTm(:mT>KMLQDLI^KDKTISFLGCAVQIFLYLmGGEFFLLGLMAYDRW 
IJRYPLIMrmRVCLFMWGSWVGGSLDGFMLTPVTMSFPFCRSREINHFFCEIPAV^ 
5 LYETLMYACCVLMLLIPI^VISVSYTHILLTVHRMNSAEGMIKAFAT^^ 
T>rVIJPHSYKrPEiaDKWSAFYTILTPMLNPLiySLRNKDVAAALRKVLG 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCTrCTCCAGAACTa:ACTAACITCGTCCTCACAGGCCrCATCACC^ 

1 0 AT<XTGCCTTCCCC«GGCTTCTCTITGCAATAGTCTTCTCCATC^ 

GCCAACnTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTACTT 
CTTGCTCAGCCAGCTCrCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCITCCTGGGCTGTGCAGTTCAGATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTrCCrGCTGGGTCTCATGGCCTATGACCGC 

1 5 TATGTGGCTGTGTGCAACCCTCTACGGTACCCrCTCCrCATGAACCGCAGGGTTTGCTTATT 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACrCCTGTCACT 
ATGAGTTTCCCCITCTGTAGATCCCGAGAGATCAATCACriTrTTCTGTGAGATCCCAG 
GCrGAAGTTGTCnTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CrGATGCTGCTTATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCrCCTGACTGT 

20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCriTrGCTACGTGTTCCTCCCACATT 
ATGGTGGTGAGCGTITrCTACGGGGCAGCCTTCrACACCAACGTGCTGCCa:ACTCCTACC 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCrrCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCrcCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSWSEFILLGLSKSQl^QIIJfFLGFSVVFVGIVLG]sn.LILVTVTFDSLU^ 
SCroMIIASFATPKMIVDFLRERKTISWWGC^SQMFFN^ 
30 IJHYMTIMSPRVLTGLLI^SYAVGFV^SSSQMAFMLTLPFCGPKVTOSF^ 

LQLLVIADSGLLSLVCFLLLLVSYGVIIFSVRYRAASRSSKAFSTI^AHITVV^ 
PFSRYSVDKII^VFiT'IFTPLLWIIYTLRNQEVKAAIKKRLCI (SEQ ID NO: 431). 



ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTGTTGGGACTTTCCAAATCTC 
35 AAAATCTTCAGATTrTATTCTTCTTGGGATTCrCTGTGGTCTTCGTGGGGATTGTGTTAW 
AACCTGCTCATCTTGGTGACTGTGACCnTrGATTCGCTCCriTCACACACCAATGTAT^^ 
GCTrAGCAACCrCTCCTGCATTGATATGATCCTGGCTTCTTTTGCTACCCCTAAGATGATTG 
TAGATTTCCTCCGAGAACGTAAGACCATCrCATGGTGGGGATGTTATTCCCAGATGTTCTT 
TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 
TACTGTTATCCTCCTATGCAGTTGGATTTGTGCACrrCATCTAGTCAAATGGCITTCATGTrG 
ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCrGTGACCITCCC^^ 
TAAACTTGCCTGCAAGGACACCTACATCCTACAGCTCCTGGTCATTGCTGACAGTGGGCTC 
CTGTCACTGGTCrGCTTCCTCCTCTTGCTTGTCTCCTATGGAGTCATAATATTCTCAGTTAG 
45 GTACCGTGCTGCTAGTCGATCCTCTAAGGCTTTCTCCACTCTCTCAGCTCACATCACAGTTG 
TGACTCTGTTCTTTGCTCCGTGTGTCTTTATCTACGTCTGGCCCTTCAGCAGATACTCGGTA 
GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCTCTCTTAAATCCTA 
ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

■ 50 

AOLFR232 sequences: 

MDNTTWMASHTGWSDFILMGLFRQSKIffMANnmiANHTGWSDFILLGLFRQSK^ 
\TFVVFIMALSGNAVLILLfflCDAHLHTPMYFFISQLSLMDMAYISVTVPKM^ 
APECGMQMFF!rm.AGSEFFLLATMAYDRYVAICHPIIlYPVLMNmV(XFLSSGCWF 
55 GFTFTPnMTFPFRGSREIHHFFCEWAVLNI^CSDTSLYEfflVm-CCVIJvn^ 
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XmGMNSAEGRlOCAFATCSSHLTVVILFYGAAIYTYMIJ'SSYHTPEKDMIVrVSWYTIL 
LIYSLRNKDVMGALKKMLTVEPAFQKAME (SEQ ID NO: 433). 



ATGGACAACATCACCTGGATGGCCAGCCACACTGGATGGTCGGATTTCATCCTGATGGGAC 
5 TCTTCAGACAATCCAAACATCCAATGGCCAATATCACCTGGATGGCCAACCACACTGGATG 
GTCGGATTrCATCCrGTTGGGACrCTTCAGACAATCCAAACATCCAGCACTACTTTGTGTG 
GTCATTTTTGTGGTTTTCCTGATGGCGlTGTCrrGGAAATGCTGTCCTGATC 
CTGTGACGCCCACCTCCACACCCCCATGTACTTTTTCATCAGTCAATTGTCTCTCATGGACA 
TGGCGTACATTTCTGTCACTGTGCCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAA 

1 0 GATCrCAGCCCCrGAGTGTGGGATGCAGATGTTCTTCTACGTGACACTAGCAGGTTCAGAA 
TTTTTCCTTCTAGCCACCATGGCCTATGACCGCTACGTGGCCATCTGCCATCCrcrCCGTTA 
CCCTGTCCTCATGAACCATAGGGTGTGTCTCITCCTGTCATCAGGCTGCTGGTTCCTGGGCT 
CAGTGGATGGCirCACATTCACTCCCATCACCATGACCITCCCCrTCCGTGGATCCCGGGA 
GATTCATCATTTCTTCTGTGAAGTTCCTGCTGTATTGAATCTCTCCTGCTCAGACACCTCAC 

1 5 TCTATGAGATITTCATGTACTTGTGCrGTGTCCrCATGCTCCTCATCCCTGTGGTGATCATT 
TCAAGCrCCTATTTACTCATCCTCCTCACCATCCACGGGATGAACTCAGCAGAGGGCCGGA 
AAAAGGCCTTTGCCACCTGCTCCTCCCACCrGACTGTGGTCATCCTCITCTATGGGGC^ 
ATCTACACCTACATGCTCCCCAGCTCCTACCACACCCCTGAGAAGGACATGATGGTATCTG 
TCnrCTATACCATCCrCACTCCAGTGGTGAACCCirrAATCrATAGTCTTAGGAAT 

20 GTCATGGGGGCTCTGAAGAAAATGTTAACAGTGGAACCTGCCrTTCAAAAAGCTATGGAG 
TAG (SEQ ID NO: 434). 



AOLFR233 sequences: 

MAMTRMAISDEH-GKLDFIIMGLFRRSKHPAIA^VVIF^^ 
25 mSQI^LMDMAYISVTWKMLLDQVMGVNKVSAPECGMQMFLYLTIAGSEITL^ 
WAIOHPLRYPVUvQ^mVCLFIASGCWFLGSVDGFMLT^ 
LSCSDTSLYETLMYLCCVTJ^LIPVTIISSSYLLILLTVHRJ^ 
GAAVYTYMLPSSYHTPEKDMMVSVFmLTPVU^LIYSLRNEaD^ 
(SEQ ID NO: 435). ^ 

30 

ATGGCCAACATCACCAGGATGGCCAACCACACTGGAAAGTTGGATITCATCCrCATGGGAC 
TCITCAGACGATCCAAACATCCAGCTCTACnTAGTGTGGTCATCTTTGTGGTTTTCCTG^ 
GCGTTGTCTGGAAATGCTGTCCTGATCCnTCTGATACACTGTGACGCCCACCTCCACAGCC 
a:;ATGTACriTITrCATCAGTCAATTGTCrrcrCATGGACATGGCGTACATTTCT 

35 CCCAAGATGCTCCTGGACCAGGTCATGGGTGTGAATAAGGTCTCAGCCCCTGAGTGTGGG 
ATGCAGATGTTCCrcrATCTGACACTAGCAGGTTCGGAATTTTTCCTTCTAGCCACCATG^ 
CTATGACCGCTACGTGGCCATCTGCCATCCTCTCCGTTACCCTGTCCTCATGAACCATAGG 
GTCTGTCnTTTCCTGGCATCGGGCTGCTGGTTCCTGGGCTCAGTGGATGGCrTCATGCTCAC 
TCCCATCACCATGAGCTTCCCCrTCrGCAGATCCTGGGAGATTCATCATTTCTTCT 

40 TCCCTGCTGTAACGATCCTGTCCTGCrcAGACACCrCACTCTATGAGACCCTCATGTACCTA 
TGCTGTGTCCrCATGCTCCrCATCCCTGTGACGATCATTTCAAGCrCCrATTTACT 
CCTCACCGTCCACAGGATGAACTCAGCAGAGGGCCGGAAAAAGGCCTTTGCCACCTGCTC 
CrCCCACCTGACTGTGGTCATCCrCTTCTATGGGGCrGCCGTCTACACCTACATGCTCCCCA 
GCrCCTACCACACCCCTGAGAAGGACATGATGGTATCTGTCTTCTATACCATCCTCACTCC 

45 GGTGCTGAACCCirrAATCTATAGTCTTAGGAATAAGGATGTCATGGGGGCTCTGAAGAAA ' 
ATGTTAACrGTGAGATTCGrCCTTTAG (SEQ ID NO: 436). 



AOLFR234 sequences: 

MPNSTTVMEFLLMRFSDWTLQimSASFF]Vn:.YLVTLMGNILIV^ 
50 I^ILDACYISVTVPTSCVNSLLDSTTISKAGCVAQWLVVFFVYVELLFLTIM^ 

HYPVrVNSmCIQMTIASLLSGLWAGMHTGSTFQLPFOlSNVmQFFCDIPSLLKI^CSDTFSNE 
VMTVVSALGVGGGCFIFmiSYIHIFSTVLGFPRGADRTKAFSTCIPHILWSWI^ 
AIPAATQDLII^GFySIMPPLFNPin"SmNKQIKVAIKKI]\maF (SEQ ID NO: 437). 



55 ATGCCCAATTCAACCACCGTGATGGAATTTCTCCTCATGAGGTTTTCTGATGTGTGGACAC 
TACAGATTTTACATTCrGCATCCTTCTTTATGTTGTATTTGGTAACTCTAA 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGCCITCACATGCCCATGTACTTCITCCTCAG 
GAATCTGTCTATCrTGGATGCCrGCTACATTTCTGTTACAGTCCCTACCTCATGTGTCAAT^ 
CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
llTirrTGTATATGTGGAGCnTCTGTTTCTCACCATTATGGCTCATGACCGCT^ 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGATGACACT 
GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCrGTGACATCCCCTCTCTGCTGAAGCT 
CTCTTGCTCTGACACCITCAGCAATGAGGTCATGATTGTTGTCTCrGCTCTGGGGGTAGGT 
GGCGGCTGTTTCATCITTATCATCAGGTCTrACATTCACATCriTTCGACCGTGCT 
1 0 TCCAAGAGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCrCTTCTGTGTACCTCAGGCCACCTGCGATACCrGCAGCCAC 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCrCCCCTCT^ 
CAGTCnTAGAAATAAGCAAATAAAGGTOGCCATCAAGAAAATCATGAAGAGAATTTTTTA 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR23S sequences: 

MDGVhTOSSLQGFVLMGISDHPQLEMIFFrAIIJFSYLLTLLGNSTELLSR^ 
SSLDLAFATSSWQMLINLWGPGKTISyGGaTQLYVFLWLGATECm.VVMAro 
RYTAIMNPQLCWLLAVIACLGGLGNSVIQSTFTLQLPLCGHRRVEGFLCEWAMIKLACGDTSL 
20 NQAVLNGVCTFFTAWI^nVISYCXIAQAVLKIRSAEGRRKAFhrrCI^m^ 

IJLPAKNSKQDQGKFISLFYSLVTPMVNPLIYTLRmffiVKGALia^ (SEQ ID NO: 

439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCITTGTTCTGATGGGCATATCAGACCATC 
25 CCCAGCTGGAGATGATCTITITrATAGCCATCCTCTrCTCCTATITGCrGACCCT 

AACTCAACCATCATCTTGCTITCCCGCCTGGAGGCCCGGCTCCATACACCCATGTACTrCT^ 
CCTCAGCAACCTCTCCrCCTrGGACCTTGCTTTCGCTACTAGTTCAGTC^ 
TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CTTCCITTGGCTGGGGGCCACCGAGTGCATCCTGCrGGTGGTGATGGCATTTGACCGCTAC 
30 GTQGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCrGTGATTGCCTGCCTGGGTGGCTTGGGCAACrCTGTGATCCAGTCAACATTCACTCT 
GCAGCrCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TrcrrCACTGCAGTCCCACTAAGCATCATCGTGATCrCCTACTGCCrCATTGCTCAGGC 
35 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTCirCTATGGCTCAGCCAGCrATGGGTATCTGCTTCCGGCC/^ 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOL.FIt236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTENPNQTWSHFFLEGLRYTAKH^ 
LFLLIYSITVAGNLLILLWGSDSHLSLPMYHFLGBa:^FLDA(XSTVTVPKVMAGLLTLDGK^ 
FEGCAVQLYCFHFLASTECFLYTVMAYDRYLAICQPLHYPVAMNRRMCAEMAGrrWAIGATH 
45 AAmXSLTFRLLYCGPCHIAYFFCDIPPVLKIACTDTTINELVMLASIGIVAAGCIJLrVISYIFW^ 
AVLimiTAQGRQRAFSP(:rrAQLTG\T.LYYWPVCrYLQPRSSEAGAGAPAVFraVTPMLNPH^ 
TLKNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGTTGCAAAGG 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCrAAACATrCTAGCCTCTT 
CrrCCTCCrCTTCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTCCTA^ 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCACTTCCTGGGGCACCTCrrCC^ 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 
55 ATGGGAAGGTGATCTCCTTTGAGGGCrGTGCCGTACAGCTTTATTGCTTCCACTTTCTGGC 
CAGCACTGAGTGCTTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 
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CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 
TGGGCCATAGGTGCCACGCACGCrGCAATCCACACCTCCCTCACCTTCCGCCTGCTCTACT 
GTGGGCCITGCCACATTGCCrACTTCTTCTGCGACATACCCCCTGTCCTAAAGCTC 
ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 
5 GCCrCATCCTCATCGTTATTTCCrACATCTTCATCGTGGCAGCTGTGTTGCGCATCCGCACA 
GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCTGCACTGCCCAGCTCACrGGGGTGCTCCTGT 
ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 
CCCTGCTGTCTrCTACACAATCGTAACTCCAATGCTCAACCCATTCATTrACACr^ 
ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGCAGCAGCTTCCGAGAGTCTACAG 
1 0 CAGGCAGCCCACCCCCATAG (SEQ ED NO: 442). 



AOLFR237 sequences: 

MDQRNYTllVKEFTFLGITQSjREI^QVLF^?LFLVYMTTLMG^^^ 
RlflJSILDICFSSITAPKVIJDLLSETKTISFSGCVTQMnTHLLGGADWSI^ 
1 5 HYMTIMSRGRCTGLIVGFLGGGLVHSIAQISLLLPLPVCGPNVLDTFYCDWQVLKLACIT)T^ 
LEIXMISlSNGLVSWFVnE^LLISYTVILMMLRSHTGEGRRKAlST 

RPFTALPTDTMSVTFTVISPLLNPIIYTLRNQEMKIAMRKI.K^^ (SEQ ID NO: 

443). 



20 ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCITCCTGGGAATTACTCAGTCCC 
GAGAACrrGAGCCAGGTCTTATTTACCTTCCTGTriTrGGTGTACATGACAACrCTA^ 
AAAcm-CCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTACTTCC 
TGCrCCGCAACCTGTCrATT(nTGACATCTGCTTTTCCTCCATCACAGCT 
ATAGATCTTCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAATGTTCT 

25 TCTTCCACCTTCrrGGGGGGAGCAGACGTTTTTTCrcrCTCr^^ 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 
TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACTCCATAGCGCAGATTTCTCTATTGCT 
CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACITTCTACTGCGATGTCCCCC^ 
TCAAACTTGCCTGCACTGACACCITCACTCTGGAGCrCCrGATGATTTCAAA 

30 AGTCAGTTGGTTTGTATTCITCnTTCrCCrCATATCITACACGGTC^ 

GGTCTCACACrGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 
TGGTGACCCTGCATTTCGTGCCCTGCATCTATGTCTATGCCCGGCCCnTCACTGCCCTCCCC 
ACAGACACTGCCATCTCTGTCACCrrCACTGTCATCTCCCCITrGCTCAATCCTATAAT^ 
CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 

35 AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAPENFmVTEFILTGVSSCTELQIPLFLWLVLYVLTMAGNLGIITLTS\^ 
AIINLGNSTVIAPKMLMNFLVKKKTTSFreCATQLGGFLFFIVSEV^^^ 
40 LLYMVWSRIU:.CLLLVSLTYLYGFSTAIWSPOTSVSYCSSNIINHFYCDIAPLI^^ 
TIVFISAATNLFFSMITVLVSYF^ma^ILRll^PEGRKKAFSTCASHMIAVT^ 
QTNHSLDTDKMASVFYTLVIPMLNPLrYSLRNNDVNVAIJaCFMENPCY^ (SEQ ID NO: 
445). 



45 ATGGCrCCrGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCTCTAGCTGTC 
CAGAGCTCCAGATTCCCCTCITCCTGGTCTTCCTAGTGCTCTATGTGCTGACCATGGCAGG 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACCCCCATGTACITI^ 
TCCrGAGACATCTAGCTATCATCAATCrTGGCAACTCTACTGTCATTGCCCCTAAAATGCT 
ATGAACTTTTTAGTAAAGAAGAAAACTACCrCATTCTATGAATGTGCCACCCAACTGGGA 

50 GGTTCTTGTrCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCrATGACCGCTA 
TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGGTGGTGTCrCGGCGGCTCTGCCTCCTGC 
TGGTGTCCCrCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCACCnTGTATAT^ 
TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGATATTGCACCrC^ 
AGCATTATCITGCTCTGATACITACATACCAGAAACAATAGTCTTTATATCTGCAGCAACA 

55 AATTTGTTTTlTTCCATGATTACAGTTCrAGTATCTTATTTCi^ 

AGGATACGTTCACCAGAAGGAAGGAAA(\AAGCCTTTTCCACCTGCGCTTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATQCTATTTATGTATTTGCAGCCCCAAACCAACCACT 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTATGCTGAATCC 
CITGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAATTCATGGAAAA 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences; 

MDPQNYSLVSEFVLHGLCTSRHLQNIWIFFFGVWAIMLGhnLLILVTVISDPa,HSSPM 
NlJ^IJDMmASFATPlOwnRDnLSDQKLISFGGCMAQIFFMFTGGA^ 
KPIJffmTLMSWQTORLVlJ^WWGFVHSISQVAFIV^ 
10 DTYVLGIIMISDSGLLSI^CFLLLLISYTmiJ^mQRAAGSTSKAI^TCSAHIMVV^^ 

YVRPFSRFSVDKIJ^VFraFTPLLNPIIYTLimEEMKAAMKKLQN^ (SEQ ID NO: 447). 



ATGGACCCACAGAACTATTCCTTGGTGTCAGAATTTGTGTTGCATGGACTCTGCACr^ 
GACATCTTCAAAATTTTTTCTTTATATTTTTCrrTGGGGTCT 

1 5 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCACTCCTCCCCTATGTAC^ 
CCTGCTGGGGAACCTAGCirrCCrGGACATGTGGCTGGCCTCATTTGCCACTCCCA^ 
ATCAGGGATTTCCnTAGTGATCAAAAACTCATCTCCTrTGGAGGATGTATGGCTCAAATCT 
TCTrCTTGCACTTTACrGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCT^^ 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACnTrGATGAGTTGGCAGACTTGCATC 

20 AGGCrTGGTGCTGGCITCATGGGTCGTTGGATTTGTGCACTCX^ATCAGTCAAGTGGCT^ 

CTGTAAATTTGCCTTACrGTGGCCCCAATGAGGTAGACAGCTTCTTCTGTGACCTCCCTCT 
GTGATCAAACTTGCCTGCATGGACACCTATGTCITGGGTATAATTATGATCTCAGACAGTG 
GGTTGCTTTCCTTGAGCTGTTTTCTGCTCCrCCTGATCTCCTACACOT 
ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 

25 TGGTAGTGACGCTGTTCTTTGGCCCrrGCAlllllGTTTATGTGCGGCCr^ 
TCTGTGGACAAGCrGCrGTCrGTGTTTTATACCATTTTTACTCCACrCCTGV^ 
CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 



30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWVVLLVYLVTXLGNSLnLLTQVSPALHSPMYFF^ 
QI^VVELFYTTDrVTRTLANLGSPHPQAISFQGCAAQMYVFJVLGISECCLLTAAlAYDRYVAI^ 
QPLRYSTLLSPRACIJ^MVGSSWLTGIITATTHASUFSLPFRSHPIIPHFLCDIIJ»^ 
SEISVMTATrVFIMrPFSLIVTSYnULGAIIAMASTQSRRKWSTCSSHLLWSUTGTASIT^^ 

35 AGSSVTTDRVI^IJTrr\TrPMLNPnYTLRNKDVI^^ (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCrCCnTCTGGGATrCT 

AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACC^ 

TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACrCCCCCATGTACrTCT 

40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCITCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCirrCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCTGCTCACGGCCATGGCCTATGACC 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTCnTGAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 

45 ATCircrCTCTACCrTTTCGCAGCCACCCGATCATCCCGCACTTTCTCT 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCTTCATTATGATCCCCnTCTCTCrGATTGTCACCTCTTACATCCGCATCCTGGGTG 
CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCrCCCA 
TCTGCTCGTGGTCTCTCTCTTCTTTGGAACAGCCAGCATCACCTACATCCGGCCGCAGGCA 

50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCrACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ID NO: 450). 



AOLFR241 sequences: 
55 MPQmiFTYLNMFYFFPPl^IIAENLTMVTEFLLLGFSSLGEIQIALFV^IJ'L^ 
VIHLDKSLHTPMYFFLGII^TSETFra'VILPKMLD«n.I^VARTISFNCCy^ 
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LGVMGYDRYAAICHPLHYPILMSWQVCGKLAAACAIGGFIASLTVVNLWSLPFCSANKV^ 
yFCDISAVILIACT^rIT)VNEFVl^CGVT-VLVVPFmCVSYLCILRm 
HI^VVTVHYGCASFIYLRPTAlWrSlSIKDRLVTVTYTIVTPL^ 
KKGSLKLYN (SEQ ED NO; 451). 

5 

ATGCCCCAAATTCTTATATTCACATACCTGAATATGTTTTACIT(mTCCC^ 

(m'GGCAGAAAACCTCACCATGGTCACCGAATTCCrGTTGCTGGGTTTTTCCAGCC^ 

GAAATTCAGCTGGCCCT(mTGTAGTTITrCTITITCrGT^ 

TGTCACCATTATCAGTGTCATCCACCTGGATAAAAGCCTCCACACACCAATGTACITCrTCC 
1 0 TTGGCATrCrCTCAACATCTGAGACCTrCTACACCrTTGTCATTCTACCCAAGATGCT^ 
AATCTACTTTCrGTGGCCAGGACAATCTCCTTCAACTGTTGTGCTCI^ 

CCTTGGTTTTGCCATTACCAACTGCCTGCTATTGGGTGTGATGGGTTATGATCGCTATGCTG 
CCATTTGTCACCCTCTGCATTACCCCACrCTTATGAGCTGGCAGGTGTGTGGAAAACrGGC 
AGCTGCCTGTGCAATTGGTGGCTTCITGGCCTCTCTTACAGTAGTAAATTTAGT^ 
1 5 TCCCITTTTGTAGCGCCAACAAAGTCAATCATTACTrCTGTGACATCTCAGCAGTCATTC^ 
CTGGCirGTACCAACACAGATGTTAACGAATTTGTGATATTCATTTGTGGAGTTC^ 
TTGTGGTTCCCTITCTGTITATCTGTGTTTCITATCrrCTGCATTCT 

ATTCCCTCAGCTGAGGGCAGACGGAAAGCGTTTTCCACCTGCGCCTCrCACXrrCAGTGT^ 
TTATTGTTCATTATGGCrGTGCTTCCTTCATCrACCTGAGGCCTACAGCAAACTATGTGTC^ 
20 AACAAAGACAGGCTGGTGACGGTGACATACACGATTGTCACrCCATTACTAAACCCCATG 
GTTTATAGCCTCAGAAACAAGGATGTCCAACTTGCTATCAGAAAAGTGTTGGGCAAGAAA 
GGTTCTCTAAAACTATATAATTGA (SEQ ID NO: 452). 



AOLFR242 sequences: 
25 MNTTLFHPYSFLLLGIPGLESMHLWGFPFFAVFLTAVLGNimFVIQTDSSLHHP 
SroPGLSTSTIPKMLGTFWFn.REISFEGCLTQMFFnJLCrGMESAVLVAMAYDCri^ 
TLVLTNKWSVMALAIFLRPLVFVIPFVIJFIIJaJPFCGHQI^ 
LCAISn:VFDIIAmSWQILCAVFLLSSHDARLKAFSTCGSHVCV]\^TFY]^ 
NIPHFIHmLANFYVVIPPALNSVIYGVRTKQIELA.QVLKMFFN^ (SEQ ID NO: 453). 

30 

ATGAATACCACTCTATTTCATCCTTACTCTTTCCTT(nTCTGGGAATTCCT(^ 
TATGCATCTCTGGGTTGGTTTrCCrTTCTTTGCTGTGTTCCTGACAGCT 
TCACCATCCTTTTTGTGATTCAGACTGACAGTAGTCTCCATCATCCCATGTTCTAC^ 
GCCATTCTGTCATCrATTGACCCGGGCCTGTCTACATCCACCATCCCTAAAATGCTTGGCAC 

35 CTrCTGGTTTACCCrGAGAGAAATCTCCTTTGAAGGATGCCITACCCAGATC 

ACCTGTGCACTGGCATGGAATCAGCTGTGCTTGTGGCCATGGCCTATGATTGCTATGTGGC 
CATCTGTGACCCTCTTTGCTACACGTTGGTGCTGACAAACAAGGTGGTGTCAGTTATGGCA 
CTGGCCATCTTTCTGAGACCCTTAGTCTTTGTCATACCCTTTGTTCTAT^ 
TCCATITTGTGGACACCAAATTATTCCTCATACTTATGGTGAGCACATGGGCATTGCCCGC 

40 CTGTCXTGTGCCAGCATCAGGGTTAACATCATCTATGGCTTATGTGCCATCTCTATCCTGGT 
CTTTGACATCATAGCAATTGTCATTTCCTATGTACAGATCXnTrGTGCrGTATTTCT 
CTTCACATGATGCACGACTCAAGGCATTCAGCACCTGTGGCTCTCATGTGTGTGTCATGTT 
GACrTTCTATATGCCTGCATTTTTCTCATTCATGACCCATAGGTTTGGTCGGAAT^ 
ACnrrATCCACATrCTTCrGGCTAATTrCTATGTAGTCATTCCACCTG^ 

45 ATTTATGGTGTCAGAACCAAACAGATTAGAGCACAAGTGCTGAAAATGTTTTTCAATAAAT 
AA (SEQ ID NO: 454). 



AOLFR243 sequences: 

MEQVNKTVVREFWLGFSSLAiaQQLLFWLLLYLFrLGTNAmSTrVLDRALHTPR^^ 
50 SCSEICYTFVIVPKmVDLLSQKKTISFLGCAIQMFSFLFFGSSHSFLLAAMGYDRYMMa^ 

YSVmGHGVCMGLMAAACA<XfFWSLVTTSLWHLPFHSSNQLHHFFCDISPVLKLASQHSGF 
SQLVIFMLGWALVffLLLILVSYIRnSAILKIPSSVGRYKTFSTCASHIJVVTVH^ 
TNYTSSQDTLISVSYTILTPLFNPMIYSIIINKEFKSALRRTIGQTFYPLS (SEQ ID NO: 455). 



55 ATGGAGCAAGTCAATAAGACTGTGGTGAGAGAGTTCGTCGTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTATCnTCCTGCrrCCTCrACCTGTTCACT 
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AATGCAATCATCATTTCCACCATTGTGCTGGACAGAGCCtnTCATACTCCCATGTACTTCTT 
CCnTGCCATCCTTTCTTGCTCTGAGATTTGCTATACCTTTGTCATTGT^ 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCirrCCTGGGCTGTGCCATCCAAATGTTT^ 
TTCCTCrrCTTTGGCTCCTCTCACTCCTrCCTGCTGGCAGCCATGGGCTATGATOT 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCITCACTGTCTCCCTGGTCACCACCrCCCrAGTATTTCA 
TCTGCCCITCCACrCCTCCAACCAGCrCCATCACTTCriTCTGTGACATCTCCCCT 
AACTGGCATCrCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGCTTGGTGTATTTGC 
CrTGGTCATTCCrCTGCTACTTATCCrAGTCrCCTACATCCGCATCATCTCrGCCATTCT 
10 AAATCCCirCCTCCGTTGGAAGATACAAGACCTrCTCCACCTGTGCCTCCCATCTCATTGTG 
GTAACTGTTCACTACAGTTGTGCCn'CITrCATCTACTTAAGGCCCAAGACTAATTACAC^ 
AAGCCAAGACACCCTAATATCrGTGTCATACACCATCCTTACCCCATTGTTCAATCCAATG 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456). 

15 

AOLFR244 sequences: 

MWQEYYFLNVFFPLIXVCCLTINSHVVILIJPWECrniLIWOLP^^ 
MGlifNRKETSGLIFAnSIIFFrALMANGVMlFUQTDLRIJm>MYFL^ 
LVNYLLDQRTISFVGCTAQHFLYLTLVGAEFFLLGLMAYDRYVAiasIPIJlYP\TLMSR^ 
20 IAGSWFGGSLDGFLLTP^IMSFPFCNSREI^raFFCEAPAVLKLACADTALYETVMWCC^ 
IPFSVVIASYARILTWQCMSSVEGRKKAFATCSSHMTWSLFYGAAMYTY^^ 
DKVI^VFrriLTPMI2«»IJYSLRNKI)VTGALKRALGRPKGPQRVSGGVF (SEQ ED NO: 457). 



ATGTGGCAAGAATACrATTTTTTAAATGTTTTCTTCCCACn^ 

25 AATTAATTCACATGTTGTTATTTTACTGCCCTGGGAATGCTATCATCTTATT^ 

TACCITATATCGGCACAACrGTAGGATCAATGGAAGAGTACAACACATCXTCTACAGACTT 
CACTTTCATGGGGCTGTrCAACAGAAAGGAAACCTGA.GGTCITATlTTT(^ 
ATCATCTnrCTTCACCGCACTGATGGCCAATGGGGTTATGATCTTCCrGATCCAA^ 
TGCGCCTTCATACACCCATGTACITCCrCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 

30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAATTACCTGCTGGATCAAAGGACCATTTCC^ 
TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACC(nTGTGGGAGCTGAATTCnnrCCT 
CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTTTGGA 
TGGCITCCTCCTAACCCCCATCACCATGAGCTTTCCCTTCTGC^ 

3 5 ACnTCTTCTGTGAGGCACCAGCAGTCCrGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCrGTGTTTTGATGCTGCTGATTCCTTTCTCTGTAGTCcm'GC^ 
CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACITGCrCATCCCACATGACTGTGGTGTCCTTGTTCTACGGGGCT 
ACCTACATGCTGCCACATTCITACCACAAGCCAGCCCAGGACAAAGTCCrCTCTGTGTT^ 

40 ACACCATTCrCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA(SEQIDNO:458). . 



AOLFR245 sequences: 
45 MDLKNGSLVTEFILLGFFGRWELQnfFFVTFSLIYGATVMGNILIMVTWCRS 
LSFLDMCI^TATTPKMIIDLLTDHKTrsWGCVTQMFFMHPFGGAEMT^ 
IJrmTMSHKLLKGFAILSWnGFLHSISQIVLTMNLPFCGHNVINNIFC^ 
LFVIADSGLI^FTCFILLLVSYIVTLVSWKKSSHGI^KAI^STIilAHirv^ 
ASNKTLAWYTVTTPLLNPSm-LRNKKMQEAJRKLRFQYVSSAQNF (SEQ ID NO: 459). 

50 

ATGGATCITAAAAATGGATCrCTAGTGACCGAGTTTATTTTACrAGGATTT^^ 
GGGAACTTCAAATTTTCTTCTTTGTGACATTTTCCCTGA 

AACATTCTCATTATGGTCACAGTGACATGTAGGTCAACCCrrCATTCTCCCITGTACT^ 
CCITGGAAATCrCTCrTTTTTGGACATGTGTCrCTCCACTGCCAC 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGTTCTT 
CATGCACTTCTTTGGGGGTGCTGAGATGACTCTTCTGATAATCATGGCCm 
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GTAGCCATATGTAAACCCCTGCACTATAGGACAATCATGAGCCACAAGCTGCTAAAGGGG 
TTTGCGATACTITCATGGATAA.TTGGTTTTTTACACTCCATAAGCCAGATAGT^^ 
GAAC^TGCCTT^CTGTGGCCACA^TGTCATAAACAACATATTTTGTGATCTTCCCC^ 
TCAAGCITGCITGCATTGAAACATACACCCTGGAATTATTTGTCATTGCTGACAGCGGGCT 
5 GCrCrCirrCACCTGTITCATCCTCITGCITGT^ 

AAAAAAATCATCACATGGGCTCrCCAAGGCGCTGTCCACATTGTCTGCCCACATCATTGTG 
GTCACTCTGTTCTTTGGACCTTGTATTTTTATCrATGTTTGGCCATTCAGTAGT^ 
CAATAAAACTCTTGCCGTATTTTATACAGTTATCACACCCTTACTGAATCCGAGTATTTATA 
CCCTGAGAAATAAGAAAATGCAAGAGGCCATAAGAAAATTACGGTTCCAA.TATGTTAGTT 
10 CTGCACAGAATTTCTAG(SEQIDNO:460). 



AOLFR246 sequences: 

MSPENQSSVSEFL1I.GLPIRPEQQAVFF^LFLGMYLTTVLG^^.LIMLLIQLDSHI^^ 
lALTDISFSSVTWmLMDMRTKYKSlLYEECISQMYFFIFFroLDSFLIT^ 
1 5 HYTVEvlREELCVFLVAVSWII^CASSLSHTLLLTRI^FCAAOTIPHWCDIAA^ 
LVMFWGVVVrm>FMCILVSYGYIGAmRWSTKGIHKAI^TCGSHI^ 
PWSSSIDKDVIVALMYTVVrPMLNPFrySLRNRDMK^ (SEQ ID NO: 

461). 



20 ATGAGCCCTGAGAACCAGAGCAGCGTGTCCGAGTTCCTCCTTCTGGGCCTCCCCATCCGGC 
CAGAGCAGCAGGCTGTGTTCnrCACCCTGTTCCTGGGCATGTACCTGACCACGGTGCTGGG 
GAACCTGCTCATCATGCTGCTCATCCAGCTGGACrCTCACCnTCACACCCCCATGTACriTCT 
TCCTCAGCCACTTGGCrCTCACTGACATCrCCTTTTCATCrGTCACTGTCCCT 
ATGGACATGCGGACTAAGTACAAATCGATCCTCTATGAGGAATGCATTTCTCAGATGTATT 

25 TTTTTATAlTITrrACTGACCTGGACAGCITCCTTAT^ 

GTTGCCATATGTCACCCTCTCCACTACACTGTCATCATGAGGGAAGAGCTCTGTGTCrTCTT 
AGTGGCTGTATCTTGGATTCTGTCm'GTGCCAGCTCCCTCrCTCACACCCITCT 
GGCrGTCirrCTGTGCTGCGAACACCATCCCCCATGTCTTCTGTGACCT^ 
AAGCTGTCCTGCTCAGATATCnTCCTCA^TGAGCTGGTCATGTTCACAGTAGGGGTGGTGG 

30 TCATTACCCTGCCATTCATGTGTATCCTGGTATCATATGGCTACATTGGGGCCACCATCCTG 
AGGGTCCCTTCAACCAAAGGGATCCACAAA.GCATTGTCCACATGTGGCTCCCATCTCTCTG 
TGGTGTCTCTCrATTATGGGTCAA.TATTTGGCCAGTACCITrTCCCGACTGTAAGC^ 
ATTGACAAGGATGTCATTGTGGCTCTCATGTACACGGTGGTCACACCCATGTTGAACCCCT 
TTATCTACAGCCTTAGGAACAGGGACATGAAAGARGCCCnTGGGAAACTCnTCAGTAGAG 

35 CAACATTTTTCTCCTTGGTGACATCTGACITITTAAAA^ (SEQ ID NO: 462). 



AOLFR247 sequences: 

MGQHNLTVLTEFILMELTRRPELQIPLFGWLVIYLITWGNLT]^^ 
AS\a)IX3NSTVICPKVIANFVVDIGSrnSYYACAAQLAFFLMFnSEFFILSAJ^ 
40 YYVIMSQIU.Cim.VGIQYLYSTFQAmFTIKIFTLTFCGS^ 

Ll^ILFSVFNLISSFIJVLVSYMLILLAICQMHSAEGRKKAFSTCGSHLTVVVWYGS^^ 
PNSTHFFDTDKMASVFYTLVIPMLNPLIYSLRNEEVKNAFYKLFEN (SEQ ID NO: 463). 



ATGGGCCAACACAATCTAACAGTGCTAACTGAATTCATTCTGATGGAACTCACAAGGCGGC 
45 CTGAGCTGCAGATTCCCCTTTTTGGAGTCTTCCTCGTCATCTACCTAATCACAGTGGT^ 

AACCTAACTATGATCATTTTGACCAAACTGGACTCCCACTTACATACACCTATGTACTT^ 
TATCAGACATTTGG(:nTCTGTTGATCTTGGTAATTCTACrGTCATTrGTCCCAA.GGTGCTG^ 
CAAATTTTGTTGTGGATCGAAATACrATTTCCTATTATGCATGTGCrrGCACAGCTGGCAT^ 
TTCCTTATGTTCATTATCAGTGAATTTTTCATCCTGTCAGCCATGGCCTATGACCGCTATGT 
50 GGCCATTTGTAACCCTCTGCTCTATTATGTTATTATGTCTCAGCGACTGTGTCATGTACTGG 
TGGGCATTCAATATCTCTACAGCACATTTCAGGCTCTGATGTTCACTATTAAGATTT^ 
TTGACCTTCrGTGGCTCTAATGTCATCAGTCATTTTTACTGTGATGATGTTCCT^ 
TATGCTTTGCrCAA/^TGCACAGGAAA.TAGAATTGTTGAGCATACTATTTTCTGTATTTAAT^ 
TGATCTCCTCCnTrCTGATAGTClTAGTGTCCTACATGTTGATTTrGT^ 
55 ATGCATTCTGCAGAGGGCAGGAAAAA.GGCrTTCTCCACATGTGGTTCCCATTTGACAGTGG 
TGGTTGTGTTCTATGGGTCTCTACrCTrCATGTACATGCAGCCCAATTCCACTCACTTC^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTTTAGTAATCCCCATGC^ 

TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCTCirrGAGAATTGA 

(SEQIDNO:464). 



5 AOLFR24S sequences: 

MPCMPCAIJ?TGGLLPHPQHT^l^ffiIAlWSSPEVFVLLGFSTElPSL 
lE.VSHTDVHLHlTMYITlJi^jNIi'FIJDM 

ATECVLIATMSYDRYAAlCM>LHYTVIMHPQLCLGLAlASWLGGLTrSMVGSTLT^ 
NNCroHFFCEMPLIMQIACV^TSLNEMEMYIASFWVVLPLGLILVSYGHI/^ 
10 RKAIOTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQGKFIALF^^ 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCrrCCCACAGGTGGCCnTTTGCCCCACCCCCAGCATACAAT 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCACACGA 

1 5 CCCTCACTAGAAACTGTCCTCnTCATAGTTGTCITGAGTTTTTACATGGTATCGATC^ 

CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 
TTCITGCCAACCTCCCCnTCCTGGACATGAGCrn-CACCACGAGCATrGTCCCACAGCTCCT 
GCTAACCTCrGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTCAITATGCATCCACAGCTTTGCCTTGG 
GCTAGCTTTGGCCrCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCrCCACGCT 
ATGCrCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTGCGAGATGCCCCTCA 
TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCTTTGTTGTCCTGCCTCrGGGGCTCATCCrGGTCTCTTACGGCCACATTGCCCGGGCCG 

25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACrGCTGTGGCTCTGCAGGCAAGCrGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQffiKSDLKYRAILLQKVTRMFLLFWVLLLVLSRLLVVTVlGRGNSTEX^ 
QHVUTVLLLIYVTSUGMGMILLIKTDSRLQTPMYFFPQHLAF^ 
NLITFRGCVIQFLWATFATSDCYLIj^IMAMDCWMCKPLRYPMIMSQTVY^ 
35 NASVHTGFTFSLSFCKSNKINHFFa>GLPmAI^CSNIDINinj)VVFV'Gro^ 

VmKMSSTAGRKKSFSTCASHLTAVrnnfGTI^YMYLQPQSWJSQENMKVASW 
PLIYSURNKEGK (SEQ ID NO: 467). 



ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTTTATTGCAAAAAGTC 

40 ACAAGGATGTTCCTGCITTTCTGGGTCCriTCTCITGGTCC^ 

GGGTCGAGGAAACV\.GCACTGAAGTGACTGAATTCCATCrrTCTGGGATTrGGTGTCCAACAC 
GAATTTCAGCATGTCCTTTTCATTGTA(nTCTTCITATCTATGTGACCT 
TATTGGAATGATCITACTCATCAAGACCGATTCCAGACriTCAAACACCCATGTACnTTT^ 
CACAACATTTGGCirTTGTTGATATCTGTTATACTTCrGCTATCACT 

45 AGCXTCACAGAAGAAAATAATTTGATAACATTTCGGGGCTGTGTGATACAATTCTrAGT^ 
ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCrATTATGGCAATGGATTGTTATGT 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCCAACTCG 
TAGCTGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTTTTACATTTTCA 
CTGTCCTTCTGCAAGTCTAATAAAATCAATCACTITITCTGTGATGGTCTCC^ 

50 CCTTTCATGCTCCAACATTGACATCAACATCATTCTAGATGTTGTCTTTGTGGGATTTGACT 
TGATGTTCACTGAGTTGGTCATCATCrTTTCCTACATCTACATTATGGTCACCATCCTGAAG 
ATGTCTTCTACTGCrGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCACCTGACAGCAG 
TAACCATTTTCTATGGGACACTCTCTTACATGTACTTACAGCCTCAGTCTAATAATTCT 
GAGAATATGAAAGTAGCCrCTATATTTTATGGCACTGTTATTCCCATGTTGAATCCTTTAA 

55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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AOLFR250 sequences: 

MENQSSISEFFLRGISAPPEQQQSLFGIFLCl\m.WLTGNLLIILMGSDLHLHTPMYFFIANLSFV 
DMGLTSSTVTKMLVMQTRHHTISYTGCLTQMYFFLMFGDLDSFFLAAMAYDRYVAICHPLCY 
STVIS^QVCALMIAIXIWVLTNWALTHTFLM/^ 
5 MMVFV^GGTVLlWFLCIVTSYIHIWAILRWmGGVGKAFSTCSSHLCWC 

PPSIASEEBODIAAAAMYTIVTPMLNPFrYSLRNKDMKGAIJOlLFS (SEQ ED NO: 469). 



ATGGAAAACCAATCCAGCATTTCTGAATTITrCCTGCGAGGAATATCAGCGCCTCCAGAGC 
AACAGCAGTCCCTCTTCGGAArrTTCCTGTGTATGTATCTTGTCACCrrGACTGGGAACCTG 

1 0 CTCATCATCCTGGCCATTGGCTCTGACCTGCACCTCCACACCCCCATGTACTTTTTCTTGGC 
CAACCTGTCTTITGTTGACATGGGTTTAACGTCCTCCACAGTTACCAAGATGCTGGTGAAT 
ATACAGACTCGGCATCACACCATCTCCTATACGGGTTGCCTCACGCAAATGTATTTCTTTCT 
GATGTTTGGTGATCTAGACAGCTTCTTCCTGGCTGCCATGGCGTATGACCGCTATGTGGCC 
ATTTGCCACCCCCTCTGCTACTCCACAGTCATGAGGCCCCAAGTCTGTGCCCTAATGCTTGC 

1 5 ATTGTGCTGGGTCCTCACCAATATCGTTGCCCTGACTCACACGTTCCTCATGGCTCGGTTGT 
CCTTCTGTGTGACTGGGGAAATTGCTCACnTrTTCTGTGACATCACTCCTGTCCTG/^ 
TCATGTTCTGACACCCACATCAACGAGATGATGGTTTTTGTCTTGGGAGGCACCGTACTCA 
TCGTCCCCTTTTTATGCATTGTCACCTCCTACATCCACATTGTGCCAGCTATCCTGAGGGTC 
CGAACCCGTGGTGGGGTGGGCAAGGCCTTTTCCACCTGCAGTTCCCACCTCTGCGTTGTTT 

20 GTGTGTTCTATGGGACCCTCTTCAGTGCCTACCTGTGTCCTCCCTCCATTGCCTCrGAAGAG 
AAGGACATTGCAGCAGCTGCAATGTACACCATAGTGACTCCCATGTTGAACCCCTTTATCT 
ATAGCCTAAGGAACAAGGACATGAAGGGGGCCCTAAAGAGGCTCTTCAGTCACAGGAGTA 
TTGTTTCCTCTTAG (SEQ ED NO: 470). 



25 AOLFR251 sequeaces: 

MEGNKTWITDITLPRFQVGPALEILLCGLFSAFm.TLLGNGVIFGnCIJDCKI.m^ 
IVDISYASNYWKMLTNmNQESTISFFPCIMQTFLYIAFAHVECL^ 
NIIMSWVCTVIAVASWWSFLLALWLVLILRIJ'FCGPHEINHFC^^ 
WAACVFILVGPLCLVLVSYLRILAAILRIQSGEGiaiKAFSTCSSHLCWGIJFG 

30 SRHPEEQQKVLSLFYSLFNPMLNPLIYSLRNAEVKGALRRALRKERLT (SEQ ID NO: 47 1). 



ATGGAAGGCAACAAGACATGGATCACAGACATCACCTTGCCGCGATTCCAGGTTGGTCCA 

GCACrGGAGATTCTCCrCTGTGGACTTTTCrCTGCCTTCTATACACTCACCCTGCT 

TGGGGTCATCTTTGGGATTATCTGCCTGGACTGTAAGCTTCACACACCCATGTACTTCTTCC 

35 TCTCACACCTGGCCATTGTTGACATATCCTATGCTTCCAACTATGTCCCCAAGATGCTGACG 
AATCnTATGAACCAGGAAAGCACCATCTCCTTTTTTCCATGCATAATGCAGACATTCTTGT 
ATTTGGCTTTTGCTCACGTAGAGTGTCTGATTTTGGTGGTGATGTCCTATGATCGCTATGCG 
GACATCTGCCACCCCTTACGTTACAATATCCTCATGAGCTGGAGAGTGTGCACTGTCCTGG 
CTGTGGCTTCCrGGGTGTTCAGCTTCCrCCTGGCTCrGGTCCCTTTAGTTCTCATCCTGAGG 

40 CTGCCCTTCTGCGGGCCTCATGAAATCAACCACnTCTGTGAAATCCrGTCrGTCCrCA^ 

GGCCTGTGCTGACACCTGGCTCAACCAGGTGGTCATCTTTGCAGCCTGCGTGTTCATCCTG 
GTGGGGCCACTCTGCCTGGTGCTGGTCTCCTACTTGCGCATCCTGGCCGCCATCTTGAGGA 
TCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCCACCrGCTCCTCCCACCTTTGCGTGGT 
GGGACTCTTCTTTGGCAGCGCCATTGTCACGTACATGGCCCCCAAGTCCCGCCATCCTGAG 

45 GAGCAGCAGAAAGTTCTTTCCCTGTTTTACAGCCTTTTCAATCCAATGCTGAACCCCCTGA 
TATATAGCCTAAGGAATGCAGAGGTCAAGGGCGCCCTGAGGAGGGCACTGAGGAAGGAG 
AGGCTGACGTGA (SEQ ID NO: 472). 



AOLFR252 sequeaces: 

50 MRLANQTLGGDFFLLGIFSQISHPGIU:.CLLIFSIFLMAVSWNlTLILLIHmSSLHTPiy^^ 

roLTYISVTWKMLVNQLAKDKTISVLGCGTQMYFYLQLGGAECCLIAAMAYDRYVM^ 

YSVLMSHRVCLLIASGCWFVGSVDGFMLTPIAMSFPFCRSHErQHFFCEVPAVLKLSCSDTSLY 

KIFMYLCCVTMLLIPVTVISVSYYYnLTIHKMNSVEGRKKAFTTCSSffl 

?SSYQTPEKDMMSSFFYTILTPVLNPiri'SFRNKDVTRALKKMLSVQKPPY(SEQ ID NO: 473). 

55 
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ATGCGGCTGGCCAACCAGACCCrGGGTGGTGACITITrCCTGTTGGGAAT(^ 
TCTCACACCCTGGCCGCCTCTGCTTGCnrTATCrTCAGTATATITITGAT 
AATATTACATTGATACircrGATCCACATTGACTCCTCTCTGCATACTCCCATGTACrrc^ 
TATAAACCAGCrcrCACTCATAGACITGACATATATTTCrGTCACTGTCCCCAAAATGCTG 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCTAGCCGCCATGGCCTATGACCGCT 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCrCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCrGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACITCTrCTGTGAGGTCCCTGCTGTT 

1 0 TTGAAGCTCTCrrGCTCAGACACCTCACTTTACAAGATTTTCATGTACTTGTGCTGTGTCAT 
CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCTCACCATCC 
ATAAGATGAACrCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTCCCCAGCrCCTACCAA 
ACrCCTGAGAAAGATATGATGTCATCCTTTTTCrACACTATCCTTACACCTGTCnTGA^ 

1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCTGAGCGT 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFirSSGGNCEPVMCSGNQTSQNQTASTDFn.TGLFAESKHAAIXYTVTFLI^^ 
20 IlXIHSEPRIJm>MYFFISQLAmDIJvi^ 

AEVFIJAAMAYDRYAAVaa»IJ[nTLLMNQRVCQLLVSACWV^ 
RKII^FFCETPALLKIJSCSDVSLYKMLTYLCCIIJ^LTPIMVISSS 
lATCSSHMIIVLIXFGASFYTYMLRSSYHTAEQDNIMVSAFYTI^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACTTTTTTTTCCrrCAGGGGGAAACTGTGAGCCAGTCATGTGCT 

CrCAGAATCAAACAGCAAGCACrGATTTCACCCTCACGGGACTCTTTGCTGAGAGCAAGCA 
TGCrGCCCrCCTCTACACCGTGACCTTCCTTCTTTTCTTGATGGCCCTCACTGGGAATGCCC 
TCCrCATCCTCCTCATCCACTCAGAGCCCCGCCTCCACACCCCCATGTACrTCTTCATCAGC 

3 0 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCTGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCTGCT 
GTTTGCAGACCrCrCCATTACCCACTGCTGATGAACCAGAGGGTGTGCCAGCTCCTGGTGT 
CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCATGAGC^ 

3 5 CCCCTTTTGCCAGTCTAGGAAAATCCTGAGTTTTTTCTGTGAGACTCCTC^ 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCCTCATGCTT 
CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 
GAATTCTGCCGCCGGCCGCAGGAAGGCCITGGCCACCTGCTCCTCCCACATGATCATAGTG 
CTGCTGCrCTTCGGTGCTTCCTTCTACACCTACATGCTCCGGAGTTCCrACCACAC^ 

40 GCAGGACATGATGGTGTCTGCCTTTTACACCATCTTCACTCCTGTGCTGAACCCCCTCATTT 
ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 
ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 

45 MTNTSSSDFTLLGLLVNSEAAGIVFTVILAWLGAVTANLVMIFLIQV^ 
MDTIJ^[CTTWKLIADMVSKEKIISFVACGIQIFLYLTmGSEFFLLGL^^ 
VIJVlNRKKCLLIAAGAWFGGSLDGFLLTPITMNWYCGSRSINHFFCEffAV^^ 
LMYICCVLMLLIPISnSTSYSLILLTIHRMPSAEGRKXAFITCSSHLTWSIFYGAAFYTYVLPQS 
FHTPEQDKWSAFYTIVTPr^NPLIYSLRNKDWGAFKKWACCSSAQKVATC^ (SEQ ID NO: 

50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGGCrrTCTGGTGAACAGTGAGGCTG 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTCTTGGGGGCCGTGACTGCAAATTTGGT 
CATGATATTCTTGATTCAGGTGGACTCTCGCCTCCACACCCCCATGTACTTTCTGCTCAGTC 
5 5 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTirCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAGATCITCCTCT 
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ACCATGATTGGTTCTGAGTTCITCCrCCrGGGCCrCATGGCCTATGACrGCTAC^ 
CTGTAACCCTCTGAGATACCCAGTCCTGATGAACCGCAAGAAGTGTCTTTTGCTGGCTGCT 
GGTGCCTGGTTTGGGGGCTCCCTCGATGGCTTTCTGCTCACTCCCATCACCATGAATGTC^ 
CTTACTGTGGCrCCCGAAGTATCAACCATTTTTTCTGTGAGATCCCAGC^ 
5 GGCCTGTGCAGACACGTCCITGTATGAAACTCrGATGTACATCTGCrGTGTCCrCATGTTG 
CTCATCCCCATCrCTATCATCrCCACTTCCTACTCCCTCAT(m:GTTAACCATCCACCGCAT 
GCCCTCTGCTGAAGGTCGCAAAAAGGCOTCACCACTTGTT<XTCCCACTTGACT 
AGCATCITCTATGGGGCTGCCnTCTACACATACGTGCTGCCCCAGTCCTTCCACACCCCCG 
AGCAGGACAAAGTAGTGTCAGCCrTCTATACCATTGTCACGCCCATGCTTAATCCTCTCAT 
1 0 CTACAGCCTCAGAAACAAGGACGTCATAGGGGCATTTAAAAAGGTATTTGCATGTTGCTCA 
TCTGCTCAGAAAGTAGCAACAAGTGATGCTTAG (SEQ ID NO: 478). 



AOLFR25S sequences: 

MEQSNYSWADFILLGLFSNAKETmLFALILLWLTSIASNVVKIILIHro 
1 5 LEDILYISTIVPKML\a)QVMSQRAISFAGCTAQHFLYLTLAGAEFFLLGmSYDRWAia^ 
YPVLMSRKICWLIVAAAmGGSroGFLLTPVTMQFPFCASREIhmFFCEWALLKLSCTO 
ETAMWCCIMlva^LlPFSVISGSYTRILITVTRMSEAEGRGKAVATCSSHN^^ 
YVLPHSYHTPEQDKAVSAFYTlLTPMLNPLIYSLRNKDVrGAIX^KWGRCVSSGKV^ 
ID NO: 479). 

20 

ATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGTTCAGCAACG 
CCCGTTTCCCCTGGCTTCTCTTTGCCCrCAlTCTCCTGGTCnT^^ 

AACGTGGTCAAGATCATTCTCATCCACATAGACTCCCGCCTCCACACCCCCATGTACTTCCT 
GCTCAGCCAGCTCTCCCTCAGGGACATCCTGTATATTTCCACCATTGTGCCCAAAATGCTG 

25 GTCGACCAGGTGATGAGCCAGAGAGCCATTTCCnTTGCrGGATGCACTGCCCAACACTTCC 
TCTACTTGACCTTAGCAGGGGCTGAGTTcnTCCTCCTAGGACTCATGTCCTATGATCGCT 
GTAGCCATCTGCAACCCTCTGCACTATCCrGTCCrCATGAGCCGCAAGATCTGCTGGTTGA 
TTGTGGCGGCAGCCTGGCTGGGAGGGTCTATCGATGGTTTCTTGCTCACCCCCGTCACCAT 
GCAGTTCCCCTTCrGTGCCTCrCGGGAGATCAACCACTrCTTCTGCGAGGTGCCTG 

30 TGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCITTCTCTGTCATCrCGGGCTCTrACACAAGAATTCTCATTACT 
ATAGGATGAGCGAGGCAGAGGGGAGGGGAAAGGCTGTGGCCACCTGCTCCTCACACATGG 
TGGTTGTCAGCCTCITCrATGGGGCTGCCATGTACACATACGTGCTGCCrCATTCTTACCAC 
ACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCrACACCATCCTTACTCCCATGCTCAATC 

35 CACrCATTTACAGCCm'AGGAACAAGGATGTCACAGGGGCCCTACAGAAGGTTGTGGGGA 
GGTGTGTGTCCTCAGGAAAGGTAACCACTTTCTAA (SEQ ID NO: 480). 



AOLFR256 sequences: 

MGGKQPWVTEFILVGFQVGPALAlLLCGLFSWYTLTLLGNGVnfGnCLDSKimTMYFFLSHL 
40 AITOMSYASNNWKMLAl^MNQKSmFVPCIMQTFLYLAFAVTECLILVVMS 
QYTVIMSWRVCniLASTCWnSFIJVIALVHITHILRPPFCGPQI^^ 

VVLYAGSAFrVTEGPLCLELVSNLHILSRHLEDPVMGRAADiaTLPAPSHLCMVGIXFGST^^ 
YMAPKSRHPEEQQKVI^LFYSIJEWMLNPLTYSLIU^AEVKGALKRVLWKQ (SEQ ID NO: 
481). 

45 

ATGGGAGGCAAGCAGCCCTGGGTCACAGAATTCATCCTGGTGGGATTCCAGGTTGGTCCA 
GCACTGGCGATTCTCCrCTGTGGACTCITCTCTGTCTrCTATACACTCACCCTGCTG^ 
TGGGGTCATCrTTGGGATTATCTGCCrGGACTCTAAGCITCACACACCCATGTACITC^ 
TCTCACACCTGGCCATCATTGACATGTCCTATGCTTCCAACAATGTTCCCAAGATGTTGGC 

50 AAACCTAATGAACCAGAAAAGCACCATCTCCriTrGTTCCATGCATAATGCAGACTTTT^ 
TATrrGGCTTTTGCrGTTACAGAGTGCCTGATTTTGGTGGTGATGTCCTATGATAG^^ 
GGCCATCTGCCACCCITTCCAGTACACTGTCATCATGAGCTGGAGAGTGTGCACGATCCTG 
GCCTCAACATGCrGGATAATTAGCTTTCrCATGGCTCTGGTCCATATAACrCATAT^ 
GCCGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTATCTGTCAAATCATGTCCGTATT^ 

55 AATTGGCCTGTGCTGGCCCTAGGCTCAACCAGGTGGTCCTATATGCGGGTTCTGCGTTCAT 
CGTAGAGGGGCCGCTCrGCCTGGAGCTGGTCTCCAACITGCACATCCTGTCGCGCCATCr^ 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACTTACTCTTCCTGCTC<m'CCCACCTrT 
GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCITTCCCTGTTTTACAGCCITr^ 

CC<m'GATCrACAGCCrGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 

MESNQTWrreVILLGFQ\nDPALELFLFGITLLFYSLTIMGNGIILGLiyLDSmm>MYW 
AIVDMSYASSTVPKmA2sn[.VMHKKVISFAPCILQTFLYl^ArrECI^ 
1 0 QYTLIMNWRVCIVIASTCWIFSFLIALVHITLILRLPFCGPQI^^ 

QVVlJFAGSAFILVGPLCLVLVSYIJnLVAimQSGEGRRKAFSTCSSHLCWGIJTGS^^^ 
APKSSHSQERRKn^IJ^SLFNPILNPLIYSmNAEVKGALKRVLWKQRSM (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
1 5 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTCITGCrrATTCTACAGCT^ 

TGGGATTATCCTGGGGCrCATCTACnTGGACTCrAGACTGCACACACCCATGTATGTCT^ 
CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 
CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCTCCTTGCATACTTCAGACTTT^ 
TATTTGGCGTTTGCTAITACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCGGTATG 
20 TGGCAATCTGTCACCCCITGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCT 
GGCCrCAACTTGCrGGATATrTAGCTTTCTCTTGGCTCTGGTCCATATTACT 
GGCTGCCTITTTGTGGCCCACAAAAGATCAACCACriTTTTCTGTCAAATC 
AAATTGGCCTGTGCTGACACTAGGCrrCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCnTAGTGGGGCCGCrCrGCCrGGTGCTGGTCTCCTACTrGCACATCCTGGTGGCCATC^ 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCrrCTCTACCTGCrCCTCCCACCrcr^ 
TGGTGGGGCTTTTCTTTGGCAGCGCCATTGTCATGTACATGGCCCCCAAGTCAAGCCATTC 
TCAAGAACGGAGGAAGATCCTTTCCCrGTTTTACAGCCITrTCAACCCGATCCT 
CrCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCnTTGGAAA 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR259 sequences: 

MGDNQSRVTEFILVGFQr^VEMEVLLFWIFSLLYLFSLLANGMILGLICXDPRLRTPMYFFIJS 
AVron^ASSNLLNMLENLVKHKKTISnSCIMQMALYLTFAAAVaV^ 
HYTVIMNWRVCrVIAITSWACGFSIALlNLDLLLRIJ"FCGPQEVNHFFGEI^ 
35 En^AGGVFVT.VGPI^LMLISYMRn.LAnjaQSK;EGRKKAFSTCSSHLCWGLYFGM^^ 
LWDNSQRQKQQKILTUJYSLFNPLLNPLIYSLRNAQVKGALYRALQKKRTM (SEQ ID NO: 
485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGGATCTTCrCCCTGTTATATCTCrrCAGCCTGCTGGCAAA 
TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTTCTTCC 
TGTCAGACrTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCTCAACATGCTGGA 
AAACCTAGTGAAACACAAAAAAACTATCrCGTTCATCTCTTGCATTATGCAGATGGCm 
TATTTGACTTTTGCTGCTGCAGTGTGCATGATITrGGTGGTGATGTCCTATGACAGATTTGT 
45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTTTCCCrGGCCCTCATAAATCTAATTCrC^^ 
GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACITCrTCGGTGAAATTCTGTCT 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTTTGTCirrGCTGGTGGTGTGT^ 
TCTTAGTCGGGCCCCTTTCCnTGATGCrGATCTCCTACATGCGCATCCTCTTGGCCATCCTG 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTTTTCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCnTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCTCACCCrGTTTTACAGCCTITrCAACGCATTGCTGAA^^^ 
CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 

55 
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AOLFB24B sequences: 

MPSI^roT^^FYPPFFLLLGIPGLDTIJI^WISFPFCm^LIAIVG^M 
LSMTOLGI^TSTIPKMLGlPWimQEISFGGCLLQMFFIHMFrGMETVLLV^ 
LQYTMILTNKTISI]J>lSVWGI»«.VLVTPFWLI^ 
5 IIYGLMVISYIIVDVILIASSYVL]LRAWRLPSQDVRLKAIfhrrCG^ 

RFGQ]SIIPHYIHILlJ\mYVVWPALNPVIYGVRTKQIREQ]A^ (SEQ ID NO: 487) 



ATGCCTTCTATCAATGACACCCACITCrATCCCCCCITCTTCCTCCrGCT 

ACTGGACACTTTACATATCTGGATTTCITTCCCATTCrGTATTGTGTACCTGAT^ 

TGGGGAATATGACCATTCTCrrTGTGATCAAAACTGAACATAGTCTACACCAGCCC^ 

CTACTTCCTGGCCATGTTGTCTATGATTGATCTGGGTCTGTCCACATCCACTATCCCCA^^ 

TGCTAGGAATCrTCTGGTTCAACCTCCAAGAGATCAGCTTTGGGGGATGCCTTCl^ 

GTTCTTTATTCACATGTTTACAGGCATGGAGACTGTTCTGTTGGTGGTCATGGCTTATGACC 

GCnTrGTTGCCATCTGCAACCCrCTCCAGTACACCATGATCCTCACCAATAAAACCATCAG 

TATCCrAGCTTCTGTGGTTGTTGGAAGAAATTTAGTTCTTGTAACCCCATTT 

TTCTGCGTCTGCCATTCTGTGGGCATAACATCGTACCrCACACATACTGTGAGCACAGGGG 

TCrGGCCGGGTTGGCCTGTGCACCCATTAAGATCAACATAATCrATGGGCTCATGGTGATT 

TCirATATTATTGTGGATGTGATCTTAATTGCCTCTTCCTATGTGCTTATCC^ 

TTTTCGCCTTCCCrrcrCAAGATGTCCGACTAAAGGCCTrCAATACCTGTGGT^ 

GTGTTATGCrGTGCTTTTACACACCAGCATTTTTTTCITIT 

AACATTCCCCACTATATCCATATTCTTTTGGCTAACCTGTATGTGGTTGTCCCACCTGCCCT 
TAACCCTGTCATTTATGGAGTCAGGACCAAGCAGATCCGAGAGCAAATTGTGAAAATATTT 
GTACAGAAAGAATAA (SEQ ID NO: 488) 



AOLFR33B sequences: 

MLHTNNTQFHPSTFLWGVPGLEDVHVWIGFPFFA\rn.TALLGNIIE:.F\^^ 

AMI^GTDLGI^TATIPKJVnLGIFWFNLGEIAFGAaTQMYTimCTGLESV^ 

LRYSMlLTNKVIAILGIVIIVRTLWVTPFIT'LTLRLPFCGVRIIPHTyCE^ 

GLIAFSVGYTOISVIGFSWQmRAWHLPAWDARLKAI^TCGSHVCVMrj^YLPAIJf 

GHNIPHYIHILLANLYVWPPALNSVIYGVKTKQIREQVLRILNPKSFWHFDPK^ 

(SEQ ID NO: 489) 



ATGCTTCATACCAACAATACACAGTTTCACCCTTCCACCTTCCTCGTAGTGGGGGTCCCAG 

GGCTGGAAGATGTGCATGTATGGATTGGCTTCCCCircrTTGCGGTGTATCrAACAGCCCT 

TCTAGGGAACATCATTATCCTGTTTGTGATACAGACTGAACAGAGCCTCCACCAACCCATG 

TTTTACTTCCTAGCCATGTTGGCCGGCACTGATCrGGGCTTGTCTACAGCAACCATCCC^ 

AGATGCTGGGAATTTTCTGGTTTAATCTTGGAGAGATTGCATTTGGTGCCTGCATCACACA 

GATGTATACCATTCATATATGCACTGGCCTGGAGTCTGTGGTACTGACAGTCACGGGCATA 

GATCGCTATATTGCCATCTGCAACCCCCTGAGATATAGCATGATCCTTACCAACAAGGTAA 

TAGCCATTCTGGGCATAGTCATCATTGTCAGGACrTTGGTATTTGTGACTCCATTCACATT^ 

CTCACCCTGAGATTGCCrrTCTGTGGTGTCCGGATTATCCCTCATACCrrATTGTGAACACAT 

GGGCrrGGCAAAGTTAGCTTGTGCCAGTATTAATGTTATATATGGATTGATTGCCTTCTCA 

GTGGGATACATTGACATTTCTGTGATTGGATTTTCCrATGTCCAGATCCrrCCGAGCrGTCIT 

CCATCTCCCAGCCTGGGATGCCCGGCTTAAGGCACTCAGCACATGTGGCTCTCACGTCTGT 

GTTATGTTGGCITTCTACCTGCCAGCCCrCTTTTCCTTCATGACACACCGC^ 

CATCCCTCATTACATCCACATTCTTCTGGCCAATCTGTATGTGGTTITrCCCCCTGCr 

ACTCTGTTATCTATGGGGTCAAAACAAAACAGATACGAGAGCAGGTACTTAGGATACTCA 

ACCCTAAAAGCTTTTGGCATTTTGACCCCAAGAGGATCrTCCACAACAATT^^ 

ATAA (SEQ ID NO: 490) 



AOLFR112B sequences: 

MKNKTVLTEFILLGLTDWELQVAVFrFLFLAYLLSILGNLmiLTLLDSHLQ 
LEISFTNIFn»RVLIsrrTGNKSKFAGCFTQYFFAMFLGATEFYLIJW^SYDRW^ 
MSSWCIQLIFCSWLGGLMAIIPTITLMSQQDFCASNRLNHYFCDYEPLLELSCSDTSLIEKVVFL 
VASVTLWTL\nLVILSYAFIIKTILKI.PSAQQRTKAFSTCSSHMIVISLSYGSCMFM^ 
DTFNKGVALLITSVAPLLNPFIYTIJWQQVKQPFKDMVKKLLNL (SEQ ID NO: 491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATCCnTCrGGGTCrAACAGATGTCCCTGAAC 
TCCAGGTGGCAGTTTTCACCirrCTTTTCCITGCGTATTTACT^^ 
ACTATCCTCATCCTCACCTTGCTGGACTCCCACCTTCAGACrCCCATGTATTTCriTrCT 
5 GAACTTCTCCnTCTTGGAAATrrCCITCACAAACATCITCATTCCA^ 

TCACAACAGGGAACAAGAGTATCAGCnTTGCrGGCrGCTTCACrCAGTATTTCI^ 
GTTCCITGGGGCTACAGAGTTTTACCITCTGGCrGCCATGTCCTATGACCGCT 
ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCrrGGCrGGGTGGGCTAATGGCTATTATACCL^ACAATCACCCrGATGAGTC^ 

1 0 GGACnriTGTGCATCCAACAGACrGAATCATrACTTCTGTGACrATGAGCCrCT^ 

CrCTCATGTTCAGACACAAGCCrCATAQAGAAGGTTGTCTITCTTGTGGCATCTGTGACCC 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACTATTCTGAAG 
CTCCCCTCrGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCCCACATGAT^ 
CTCCCrcrc^ACGGAAGCTGCATGTTTATGTACATTAATCCCTCTGCAAAAGi^ 

1 5 ACATTCAACAAGGGAGTAGCTCTACTCATTACITCAGTTGCTCCTTTGTrGAACCCC^ 
TTACACCCTAAGGAACCAACAGGTAAAACAACCCTTCAAGGATATGGTCAAAAAGCTTCT 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 
20 MEGKNQTAPSEFIILGroHI2^ELQYLLFnFITLTYICni.GGNW 
ALroiCVTlTThrWQMMVHLDSEK^ 

YSFIMNKALCSWIAASCWTCGFLNSVLHTVLTFHLPFCGNNQINWCT 
LALI^IGILISWTPFLCm^YLYnSTIIJlIRSSEGiaiKAPSTC^^ 

LEKI)RLISVLYSVVTPMLNPVIYTLRNKDIKEAVKAIGRKWQPPVFSSDI (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCTTGGGGTTCGACCACCTGA 
ATGAATTGCAGTATTTACTCTTCACCATCrTCrrTCTGACCT 

AATGTTTTTATCATTGTGGTGACCATAGCTGATrCCCACCTACACACACCCATGTATrATTT 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTrACTACTAATGTCCCCCAGATGATG 

30 GTGCATCirCTGTCAGAGAAGAAAATCATTTCCTATGGAGGCrGTGTGACCCAGCn'C^ 

CATTCATTTTCITTGTTGGCTCAGAGTGTCrCCTCCTGGCAGCAATGGCATATGATCGATAT 
ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCTGTGCAGCTGGT 
TAGCAGCCrCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCTGACCTT 
CCACCTGCCCirCTGTGGTAACAATCAGATCAATTATTTCTTCTGTGACATACCTCCC^ 

35 TCATCnTGTCTTGTGGTGATACTTCCCTCAATGAACrGGCirrGCrGTCCATTGGGATCCT 
ATAAGCTGGACrCCrTTCCTGTGCATCATC(nTTCCrACCTTTACATCA^ 
GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGC<mTrCCACCrGTGCCrCCCACCTGCTC 
ATTGTTATTCrCTATTATGGCAGTGCTATCTTCACGTATGTGAGGCCCATCrCATCTTACTC 
TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 

40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MAKXDMAHINCTQATEFILVGLTDHQELlDvlPLFSaFLSIYLFrWGNLGLILLni^ 
45 YFFLSNLAFVDFCYSSVITPKMLGNFLYKQNVISFDACATQLGCFLTFMISESLLLASMAYDRY 
VMCNPLLY\rVVMTPGiaQLVAVPYSYSFLMAUlITmTFRLSYCHSNIVNHFYCDD^ 
TCSDTRFKQLWIFACAGIMFISSLLIWVSYMFnSAILRMHSAEGRQKAFSTCGSHMIAW 
TLIFMYLQPSSSHAIJ^TDia^IASWYTVIIPMLNPLIYSLQNKEVKEALKK^ (SEQ ID NO: 
495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCriTGTGCTATTCriTATCCATCT 
TTCACAGTGGTAGGCAACTTGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCTCAACA 
CACCAATGTACTTCrrrClTAGCAACCTAGCrrTTGTGGATTTCrG 
55 ACACCCAAAATGCrTGGGAATTTCrTGTACAAACAAAATGTTATATCCTTTGATGCATGTG 
CrACTCAACTGGGCTGCTTTCTCACCTrCATGATATCAGAATCCTTGCrACTGGC^ 
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GCCTATGACCGATATGTGGCCATTTGTAACCCTCTATTGTATATGGTTGTAATGACTCCAG 
GAATCTGCATTCAACTTGTAGCAGTTCCTTATAGCTATAGCnTCCTAATGGCACTATTTCAC 
ACCATCCTCACCnTCCGCCTCTCCTATTGCCACTCCAACATTGTCAACCATTTCT 
TGACATGCCrCTCCTCAGGCTAACTTGCTCAGACACTCGCTrCAAACAGCTCT 
5 GCCTGTGCTGGTATCATGTTCATTTCCTCC<m'CTGATTGTCm 

ATTTCTGCCATCCrGAGGATGCATTCAGCrGAGGGAAGACAGAAGGCirTCTC^ 
GCTCrCACATGCTGGCAGTCACCATATTCTATGGGACCCrCATTTTTATGTACTTACAGCCT 
AGCTCTAGCCL^TGCCCrGGACACAGACAAGATGGCCrrCTGTCITCTACACAGTGATCATTC 
CCATGTTGAATCCCTTAATCTATAGCCTCCAGAATAAGGAGGTGAAAGAAGCTCTGAAGA 
10 AAATCATTATCAATAAAAACTAG(SEQIDNO:496) 



AOLFR171C sequences: 

MAEVNIIYVTVFILKGITNIU>ELQAPCTGWLVIYLVTVLGNLGLm 
AFS/DLCYSSAITPKMMVNFVVERlNlTlPFHACATQL^ 
1 5 HYSTIJvISRRVOQLVAWYn'SFLVAIJ'HTVITI^TYCGPNLlNHFYCD 

EILIFAFAGFDMISSSSIVLTSYIFnAAIIiaRSTQGQHKAISTCGSHMVTVTIFYGTLI^^ 

lOTSIJDTDKMASVFYrVWMLNPLIYSLRNKEVKDASK^^ 

ID NO; 497) 



20 ATGGCTGAAGTTAATATCATrTATGTCACTGTATTCATTCTGAAAGGAATTACCAACCGGC 
CAGAGCrTCAGGCCCCGTGCTTTGGGGTGTTTTTAGTTATCTATCTGGTCAC^ 
CAATCrTGGGTTGATTACriTTAATCAAGATTGATACrCGACTCCACACA(Xn'ATGTACT 
TCCTCAGCCACCTGGCCnTTGTTGACCITTGTTACTCCTCrGCTATTACACCGi^ 
GTGAATTTTGTTGTGGAACGCAACACCATTCCnTrCCATGCTTGTGCAACCCAACrGGGT^ 

25 GTTTTCTCACCITCATGATCACrGAGTGTTTCCITCTAGCCrC^ 

GTCGCCATCrGTAGTCCCCTGCATTATTCAACACTGATGTCAAGAAGAGTCTGCATTCAAC 
TGGTGGCAGTTCCATATATATACAGCirCCTGGTTGCCCrCITCCACACCGTTATCACTT^ 
CGTCTGACTTACTGTGGCCCAAACTTAATTAACCATTTCTATTGTGATGACCTCCCCTT(^ 
AGCTCTGTCCTGCTCAGACACACACATGAAGGAAATTCTGATATTTGCCTTTGCrGGCTT^ 

30 GATATGATCrCTTCCrCTTCCATTGTCCrCACCTCCTACATCTTTATTATTGCCGCT 

AGGATCCGCTCTACrCAGGGGCAACACAAAGCCATTTCCACCTGTGGCTCCCATATGGTGA 
CTGTCACTATTTTCTATGGCACACTGATCITTATGTACCTACAGCCCAAATCAAATCACT 
TTGGACACAGACAAGATGGCITCTGTATTTTACACAGTGGTGATCCCCATGTTAAACCCCC 
TAATCTATAGTCTAAGGAACAAAGAAGTGAAAGATGCCrCAAAGAAAGCCTTGGATAAAG 

35 GTTGTGAAAACTTACAGATATTAACATTTTTAAAAATAAGAAAACTTTAT^ (SEQ ID NO: 
498) 



AOLER225B sequences: 

MKNRTMFGEFILLGLTNQPELQVMIFIFLPLTYMLSILGNLTirrLTLLDPHLQTPMY^ 
40 LEISFTSIFIPRFLTSMTTGNKVISFAGCLTQYFFAnrLGATEFYLLASMSYDRWAICOLH^ 

MSSRVaQLVFCSWLGGFIAILPPIILMTQVDFCVSNILNHYYCDYGPLVErACSDTSLLElJVm 
LLAVVTLMVTLVLVTLSYTVmTILiaPSAQQRTKAFSTCSSHMm 
GGAFmCGL\VLrrSWPLLNPFIYTLRNQQVKQAFKDSVKKIVKL (SEQ ID NO: 499) 



45 ATGAAAAACAGAACCATGTTTGGTGAGTTTATTCTACTGGGCCITACAAATCAACCrGAAC 
TCCAAGTGATGATATTCATCTTTCTGTTCCTCACCrACATGCrAAGTATCCrAGGAAATCT 
ACTATTATCACCCrCACCrTACTAGACCCCCACCTCCAGACCCCCATGTATTTCTTCCTCCG 
GAATTTCTCCTTCTTAGAAATTTCCnTCACATCCATTTTTATT^ 
TGACAACAGGAAATAAAGTrATCAGCTTTGCTGGCTGCTTGACTCAGTATTTTT^ 

50 ATTTCnTGGAGCTACCGAGTTTTACCTCCTGGCCTCCATGTCITATGATCGTTATGT^ 

TCTGCAAACCCTTGCATTACCTGACTATTATGAGCAGCAGAGTCTGCATACAACTAGTGTT 
CTGCTCCrGGTrGGGGGGATTCCrAGCAATCTTACCACCAATCATCCTGATGACCCAGGTA 
GATTTCTGTGTCTCCAACATTCTGAATCACTATTACTGTGACTATGGGCCTCTCGTGGAGCT 
TGCCTGCTCAGACACAAGCCTCTTAGAACTGATGGTCATCCTCTTGGCCGTTGTGACTCTC 

55 ATGGTTACrCTGGTGCTGGTGACACTTTCITACACATACATTATCAGGACTATTCTGAGGA 
TCCCTTCTGCCCAGCAAAGGACAAAGGCCirrTCCACTTGTTCCTCCCACATGATT^ 
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TCCCTCrCTTATGGCAGCTGCATGTTTATGTACATrAATCCTTCTGCAAAAGAAGGAGGTG 
CirrCAACAAAGGAATAGCTGTACTCATTACrrCGGTTACTCCCTTACT 
TATACTTTAAGAAATCAGCAAGTGAAACAAGCTTTCAAGGACTCAGTCAAAAAGATTGTG 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequeaces: 

MEFVFLAYPSCPELHILSFmVSLWGLIITGNILIWSIHTETCLCTSMY 
VWHIIAim.QSEKTITLLG€ATQMAITIALGSADa?LIAAMAYDRWAiaff 
CVHLWASVISGLFLSLQLVAFIFSIPFCQAQGffiHFFCDWPVMHVVCAQSHIHEQSVLVAAIL 
1 0 AIAWFFLITTS YTFIVAALLKmSAAGRHRAFSTCSSHLTVVLIXJYGCCAFMYLCPSSS^^ 
DmSLVYTLGTPLDSrPIJYALRNSEMKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCCCTCCTGCCCAGAACTGCATATTCTGTCCIT 
GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATTCAC 

1 5 ACAGAAACCTGTCTATGCACATCCATGTACTATTTCCTGGGCAGCCTTTCTGGGA^ 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 
CATCACrCTCCTGGGCTGTGCCAOCCAGATGGCTTTCnTCATTGCACTGGGCAGTGCTGAT 
TGCTTCCTCTTGGCTGCCATGGCCTATGACCGCTATGTGGCCATTTGCCACCCGTTGCAGTA 
CCCTCTCCTCATGACATTGACrCTTTGTGTCCACTTGGTTGTGGCATCAGTCATCAGTGGTC 

20 TGTTCCTGTCCTTACAACTGGTGGCCITCATCTTCTCTCTGCCATTCrrGCCAGGCTCAGGGC 
ATTGAGCACTTCITTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCTCAGAGTCACAT 
TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCriTrCTTCCTC^ 
ACCACCTCCrACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACrCGGCTGCTG^ 
ACCGGGCCTTCTCCACCTGCTCITCCCACCTCACTGTGGTGCTGCTGCAGTATGGCTGCT 

25 GCCTTCATGTACCTGTGa^CCAGCrCCAGCTACAACCCX^AAGCAAGATCGGTTCATCT 

TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTTTCCCAGAACAGCTAG 
(SEQroNO: 502) 



30 AOLER276B sequences: 

MGGFGTOTSSTTSFTLTGFPEMKGLEHWIAALLLLLYAISFLGNmnJIIKEEQSm 
UfSVNDLGVSFSTLPTVLAAVCFHAPETTFDACIAQMPFIHFSSVn^FGILL^ 
LRYATVLTDVRVAHNGISIVmSFCMVFP]:JFLLKIU.PFCXASVV^ 
TINSMYGLFmSAFGVDSLLILI^YVLILHSVLAIASRGERIXTO^CVSHlYAV^^ 

35 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCTTTGGGACrAACATCTCAAGTACTACCAGCTTCACrCTAACAGGCTTCCCrG 
AGATGAAGGGTCTGGAGCACTGGCTGGCTGCC(J1TCTGCTGCTGCTTTATGCTATTTCCT^ 
CCTGGGCAACATCXTCATCCrCrTTATCATAAAGGAAGAGCAGAGCTTGCACCA^ 

40 TACTACTTCO'GTCTCrTTTTTCrGTTAATGACCrGGGTGTGTCC^^ 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACirrTGATGCCTGCCTGGCCCAGA 
TGTTCTTCATCCACrTTTCCrcCTGGACAGAGTTTGGCATCCTACTGGCCATGAGTT^ 
CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTCATCCGCAGCTTCTGCATGGTATTCCCACnTCCCrrCCTC 

45 CTGAAGAGACTGCCTTTCrGTAAGGCCAGTGTGGTACTGGCCCATTCCTACTGTCTGCATG 
CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCrCATCCTCCrCTCCTATGTGCrCAT^ 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCnTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCrTTGTACCrcCAATGCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

NDJWENCSSLTDFFLLGITNNPEMKVTLFAWLAVYIINFSANLGMIVLIR^ 
5 5 HLSFCDLCYSTATGPKMLVDLLAKNKSIPFYGCALQFLVFCnf ADSECXLLSVMAFDRYl^^ 
LLYTVNMSSRVCYLLLTGVYLVGIADALIHMTLAFRLCFCGSNEINHFFC3D1PP 
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NELVLFTVFGFffil^TISGWISYCYIE^VLEIHSAEGRFBCALSTCTSHLSAVAIFQGTLLFM^ 
SSSYSLDQDKMTSLFYTLVWMLNPLrYSLRMGDVKEALKKLKNKILF (SEQ ED NO: 505) 



ATGGACTGGGAAAATTGCrCCrCATTAACTGATTTTTTTCTCn^ 
5 AGAGATGAAAGTGACCCTATTTGCTGTATTCTTGGCrrGTTTATATCATTAATTTCTCAGCj^ 
ATCnTGGAATGATAGTTTTAATCAGAATGGATTACCAACTTCACACACCAATGTATTTC^ 
CCTCAGTCATCTGTCirrCTGTGATCrcrGCrATTCTACTGCAACrGGGCCCA^ 
TAGATCTACITGCCAAGAACAAGTCAATACCCTTCrrATGGCTGTGCTCTGCAATTC^ 
CTTCTGTATCTTTGCAGATTCTGAGTGTCTACTGCTGTCAGTGATGGCCm 

1 0 AGGCCATCATCAACCCCCTGCTCTATACAGTCAACATGTCTAGCAGAGTGTGCTATCTACT 
CTTGACrGGGGTTTATCTGGTGGGAATAGCAGATGCTTTGATACATATGACACrGGCCTT 
CGCCTATGCirCTGTGGGTCrAATGAGATTAATCATrrCTTCTGTGATATCCCTCCT 
ATTACTCTCTCGCTCAGATACACAGGTCAATGAGTTAGTGTTATTCACCGTCTTTGGTTTTA 
TTGAACTGAGTACCATTTCAGGAGTTTTCATTT(nTATTGTTATATCATCCrATCA 

1 5 GAGATACACTCrGCTGAGGGGAGGTTCAAAGCrCTCTCTACATGCACITCCCACnTATCT 
CGGTTGCAATTTTCCAGGGAACTCTGCTCITrATGTATTTCCGGCCAAGTTC^ 
CTAGATCAAGATAAAATGACCTCATTGTTTTACACCCrrGTGGTTCCCATGTTGAACCCCCr 
GATTTATAGCCTGAGGAACAAGGATGTGAAAGAGGCCCTGAAAAAACTGAAAAATAAAAT 
TTTATTTTAA (SEQ ID NO: 506) 

2a 

AOLFR3I4 sequences: 

MEVKNCCMVTEFILLGIPHTEGLEMTLFVLFLPFyACnXLGNVSmVAW 
NI^VFDMGFSSWCPKMLLYLMGI^mSYKDCVCQLFFFHFLGSffiCTLFTVMAYDRFTAICY 
PLRYTVIMOTRICV'AIAVGTWLLGaDHSSILTSLTFrLPYCGPNE\^ 
25 AQRVSFIWGLISLVCFIXILLSYTRmSII^mTTEGRRRAFSTCSAHLIAIIX^AYGPI^^ 

PNPMLGTWQimNLVGPMLNPLIYTLRI^VKTALK^ (SEQ ID NO: 507) 



ATGGAGGTGAAGAACTGCrGCATGGTGACAGAGTTCATCCTTTTGGGAATCCCACACACA 
GAGGGGCTGGAGATGACACTTTTTGTCTTATTCITGCCCrTCTA^^ 

30 AAATGTGTCrATCCTTGTTGCTGTTATGTCITCTGCTCGCCITCACACACCTATGTAT^ 

TCCTGGGAAACTTGTCTGTGTTTGACATGGGTTTCTCCTCAGTGACITGTCCCAAAATGCT 
GCrCTACCTTATGGGGCTGAGCCGACrCATCTCCTACAAAGACrGTGTCTGCCAGCn^ 
TCITCCATTTCCrCGGGAGCATTGAGTGCrrCTTGTTTACGGTGATGGCCT 
ACTGCCATCTGTTATCCTCTGCGATACACAGTCATCATGAACCCAAGGATCTGTGTGGCCC 

35 TGGCTGTGGGCACATGGCTGrrAGGGTGCATTCATTCCAGTATCITGACCrCCCTCACCTTC 
ACCTTGCCATACTGTGGTCCCAATGAAGTGGATCACTTCTTCTGTGACATTCCAGCACrGTT 
GCCCTTGGCCrGTGCTGACACATanTAGCCCAGAGGGTGAGCTTCACCAACGTTGGCCT^^ 
ATATCTCrrGTCTGCTTTCTGCrAATTCITrTATCCTACACT 

AAGCATTCGTACAACTGAGGGCCGTCGCCGTGCCITCTCCACCTGCAGTGCTCACCTCATT 
40 GCCATCCTCTGTGCCTATGGGCCCATCATCACTGTCTACCTGCAGCCCACACCCAACCCCA 
TGCrGGGAACCGTGGTACAAATTCrCATGAATCTGGTAGGACCAATGCTGAACCCTTTGAT 
CTATACCTTGAGGAATAAGGAAGTAAAAACAGCCCTGAAAACAATATTGCACAGGACAGG 
CCATGTTCCTGAGAGTTAG (SEQ ID NO: 508) 



45 AOLFR324B sequences: 

MPIAiSIDTQFm'SSFLLLGIPGLEDVHIWIGFPFFSVYLIALLGNAAn^QTEQSLHEPlV^ 
MLDSmLSI^TATIPKMLGIFWFNIKEISFGGYI^QMFFfflFFTVMESIVLVAMAFDRYIA^ 
WYTMILTSKnSLIAGIAVLRSLYMVIPLWLLIJajPFCGHRIIPHTYCEHMGIAR^ 
FGLGSISLLLIX)VLLnLSHIRILYAWCLPSWEAIU.KALNTCGSmGVILAFSTPAFFSFFraCF^^ 

50 DIPQYIHIFLANLYVVWPTDNPVIYGVRTiQnRETVIJ^^ (SEQ ID NO: 509) 



ATGCCTATAGCTAACGACACCCAGTTCCATACITCITCATTCCTACTGCTGGGTATCCCAGG 
GCrAGAAGATGTGCACATCTGGATTGGATrCCCll'rrilCTCrGTGTATCTTATTGCACTCC 
TGGGAAATGCTGCTATCTTCriTTGTGATCCAAACTGAGCAGAGTCTCCATGAGCCCATGTA 
55 CTACTGCCTGGCCATGTTGGATTCCATTGACCTGAGCrTGTCTACGGCCACCATTCCCAAA 
ATGCTGGGCATCITCTGGTTCAATATCAAGGAAATATCTTTTGGAGGCTACCITTCTC 
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TGTTCITCATCCATTTCriTCACrGTCATGGAGAGCATCGTATTGGTGGCCATGGCCT^ 
CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCAGCAAAATCATCA 
GCCrCATTGCAGGCATTGCTGTCCTGAGGAGCITGTACATGGTCATTCCACTGGTGTTTCT 
CCrCTTAAGGTTGCCCTTCrGTGGACATCGTATCATCCCTCATACITACrG 
5 GCATTGCCCGTCTGGCCrGTGCCAGCATCAAAGTCAACATTATGTTTGGTCTTGGCAGTAT 
TTCTCrCTTGTTATTGGATGTGCTCCTTATTATrCTCTCCCATATCAGGATCCTCTATGCT^ 
CircrGCCrGCCCTCCTGGGAAGCTCGACTCAAAGCrCrCAACACCTGTGGCrCT^ 
GGTGTTATCTTAGCCITTTCrACACCAGCATTTTTCTCTTTC^ 

GATATTCCCCAATATATCCACATTTTCITGGCTAATCTATATGTGGTTGTTCCTCCCACCCT 
10 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCrGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALG>fflSTITEFLLLGI5ADPNIRAIiFVmX3IYLLTIME 
1 5 I^FVDLOFSSVrVT'KMLENLLSQRKTISVEGCIAQWFVFVTAGTEACXLSGm 
LLYGQIMGKQLYMHLWGSWGLGFLDALINVLLAVNMWCEAK^^ 
SRSLIVLLCSTIlJEIGLGNFLLVFLSYTimSTII^ISSTSGRSKAFSTCSAH^ 

MPNSGSPffiLIFSVQYTVVTPMLNSIJYSIia^KEVKVALKRTLEKYLQYTRR (SEQ ID NO: 5 1 1) 

20 ATGGCCITGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCrGCTCTTTGTGCTGTTCCTGGGGATTrACCrCCrGACCATAATGG 
AAACCTGATGCTGCTGCrCGTGATCAGGGCTGATT(nTGTCTCCATAAGCCCATGTATTTCT 
TCCTGAGTCACCrCTCnTrTGTTGATCTCTGCrrTCrCTTCAGTC^ 

GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTCAGGTCTTCT 
25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCnTCrCTCAGGGATGGCCTATGACCGCCA 
TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACrCATCAATGTCCrCCT 
TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTCCCTCTGTCCTGCrCTGATATCTCCAGAAGCCTCATCGTTTTGCTCTGCrCCACTCT 
30 TACATGGGCTGGGAAACTrCCTTTTGGTCrrcriTATCCTACACCCGTATAATCT 

CTAAGCATCAGCTCrACCrCGGGCAGAAGCAAGGCCnTCTCCACCTGCTCTGCCCACCT 
CTGCAGTGACACTTTACrATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACrCAGGT^ 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCTGAATTCCCTCA 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCTGAAAAGAACITTGGAAAAATAT^ 
35 TGCAATATACCAGACGTTGA (SEQ ID NO: 512) 



BNSDOCIO: <WO 0168805A2 I > 



-198- 



wo 01/68805 



PCT/USOl/07771 



CLAIMS 

What is Claimed: 

1. An isolated nucleic acid sequence selected from the group consisting 

of: 

5 (i) an isolated nucleotide sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ BD NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
0 . NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ED NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ED NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ BD 
NO: 82, SEQ BD NO: 84, SEQ BD NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ JD NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ED NO: 1 12, SEQ ED NO: 1 14, SEQ ID NO: 1 16, SEQ ID NO: 1 1 8, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ED NO: 136, SEQ ID 
[) NO: 138, SEQ BD NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ED NO: 148, SEQ ID NO: 150, SEQ BD NO: 152, SEQ BD NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ED NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
5 SEQ BD NO: 1 84, SEQ BD NO: 1 86, SEQ BD NO: 1 88, SEQ ID NO: 1 90, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ BD NO: 200, 
SEQ ED NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ED 
NO: 210, SEQ ID NO: 212, SEQ BD NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ED NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ED 
3 NO: 228, SEQ BD NO: 230, SEQ ED NO: 232, SEQ ID NO: 234, SEQ BD NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ BD NO: 242, SEQ ED NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO:- 250, SEQ ID NO: 252, SEQ ED NO: 254, 
SEQ BD NO: 256, SEQ BD NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
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NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO; 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ED NO: 296, SEQ ID NO: 298, SEQ ID 
5 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ 3D NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
10 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ 3D NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO; 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
15 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 41 8, SEQ ID NO: 420, SEQ ID NO; 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
20 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO; 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ 3D NO: 478, SEQ ID 
25 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510; and SEQ ID NO: 512, or a fragment thereof 
which comprises at least 75 nucleotides; 
30 (ii) an isolated cDNA or an insoluble RNA transcribed therefrom that encodes a 
polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
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ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO; 57, SEQ ID NO: 59, SEQ 
5 ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
10 SEQ ID NO: 111, SEQ ID NO: 1 13, SEQ ID NO: 115, SEQ ID NO: 1 17, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ JD NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
1 5 NO: 1 55, SEQ ID NO: 1 57, SEQ ID NO; 1 59, SEQ ID NO: 1 61 , SEQ ID NO: 1 63, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO; 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO; 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO; 197, SEQ ID NO; 199, 
20 SEQ ID NO: 201 , SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO; 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO; 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO; 235, 
SEQ ID NO: 237, SEQ ID NO; 239, SEQ ID NO; 241, SEQ ID NO; 243, SEQ ID 
25 NO; 245, SEQ ID NO; 247, SEQ ID NO: 249, SEQ ID NO: 25 1, SEQ ID NO: 253, 
SEQ ID NO; 255, SEQ ID NO; 257, SEQ ID NO: 259, SEQ ID NO; 261, SEQ ID 
NO:, 263, SEQ ID NO;, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO; 277, SEQ ID NO; 279, SEQ ID 
NO; 281, SEQ ID NO: 283, SEQ ED NO: 285, SEQ ID NO; 287, SEQ ID NO: 289, 
30 SEQ ID NO: 291, SEQ ID NO; 293, SEQ ID NO; 295, SEQ ID NO; 297, SEQ ID 
NO; 299, SEQ ID NO; 301, SEQ ID NO: 303, SEQ ID NO; 305, SEQ ID NO: 307, 
SEQ ID NO; 309, SEQ ID NO; 311, SEQ ID NO; 313, SEQ ID NO: 315, SEQ ID 
NO; 317, SEQ ID NO; 319, SEQ ID NO: 321, SEQ ID NO; 323, SEQ ID NO; 325, 
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SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ JD NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ JD NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO; 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511, or a fragment thereof 
which encodes at least 25 contiguous amino acids of said polypeptide; 
. (iii) a nucleic acid sequence that comprises at least 30% sequence identity with an 
isolated nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, 

SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, 
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ED NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, 
SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, 
SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, 
SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, 
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, 
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SEQ ID NO: 94, SEQ ID NO: 96, SBQ ID NO: 98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
5 SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
0 NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ED NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
} NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
5 SEQ ID NO: 3 10, SEQ ID NO: 3 12, SEQ ID NO: 3 14, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
3 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
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NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
5 NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ JD NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
10 SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or to a fragment thereof 
15 which comprises at least 100 contiguovis nucleotides thereof; 

(iv) a nucleic acid sequence that encodes a polypeptide having at least 40% 
sequence identity at the amino acid level with a polypeptide having an amino acid 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
20 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ JD NO: 63, SEQ ID 
25 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 1 05, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 1 13, 
30 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
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SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ K) 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
5 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 

SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

SEQ ED NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
0 NO: 23 1, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

SEQ ID NO: 241, SEQ ID NO: 243; SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
5 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281 , SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 

SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 3 11, 

SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
0 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 

SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 

SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 

SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
0 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 

SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 

SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
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NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a nucleic acid sequence encoding at least 50 contiguous 

amino acid residues thereof; 
(v) an isolated nucleic acid sequence which encodes an olfactory receptor or a 
fragment thereof that specifically hybridizes and exhibits at least 30% sequence 
identity under stringent conditions to a nucleic acid sequence selected from the group 
consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
NO: 20, SEQ ID NO: 22, SEQ ID NO; 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID 
NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID 
NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID 
NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID 
NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID 
NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID 
NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 
NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID 
NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106. SEQ ID NO: 108, 
SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 1 14, SEQ ID NO: 116, SEQ ID 
NO: 1 18, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, 
SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID 
NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, 
SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, 
SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID 
NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 190, SEQ JD NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, 
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SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID 
NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, 

SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID 
NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, 
5 SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID 
NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, 

SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID 
NO; 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, 

SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID 
0 NO; 280, SEQ ID NO; 282, SEQ ID NO; 284, SEQ ID NO; 286, SEQ ID NO; 288, 

SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO; 294, SEQ ID NO: 296, SEQ ID 
NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, 

SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID 
NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, 
5 SEQ ID NO; 326, SEQ ID NO; 328, SEQ ID NO; 330, SEQ ID NO; 332, SEQ ID 
NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, 

SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID 
NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, 

SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID 
0 NO: 370, SEQ ID NO; 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, 

SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID 
NO: 388, SEQ ID NO; 390, SEQ ID NO; 392, SEQ ID NO: 394, SEQ ID NO; 396, 

SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID 
NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, 
5 SEQ ID NO: 41 6, SEQ ID NO: 41 8, SEQ ID NO: 420, SEQ ID NO; 422, SEQ ID 
NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, 

SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID 
NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, 

SEQ ID NO: 452, SEQ ID NO; 454, SEQ ID NO: 456, SEQ ID NO; 458, SEQ ID 
} NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO; 468, 

SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ED 
NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO; 484, SEQ ID NO; 486, 

SEQ ID NO: 488, SEQ ED NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID 
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NO: 496, SEQ ID NO: 498, SEQ ID NO; 500, SEQ ID NO: 502, SEQ ID NO: 504, 
SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; 
(vi) an isolated nucleic acid sequence that specifically hybridizes to (i) or a portion 
thereof under stringent hybridization conditions that is at least 20-30 nucleotides in 
5 length; and 

(vii) a naturally occurring allelic or synthetic variant of a nucleic acid sequence 
according to (i) or (ii), containing at least one substitution, deletion or addition 
mutation in the coding region. 

10 2. The isolated nucleic acid sequence of Claim 1 which is selected firom 

the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID 
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 
NO: 18, SEQ ID NO: 20. SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID 
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 

15 NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID 
NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO:, 56, SEQ ID 
NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID 

20 NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, 
SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID 
NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, 
SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID 

25 NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, 
SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID 
NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, 

30 SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID 
NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, 
SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ JD 
NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, 
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. SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID 
■ ■ " NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, 
SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID 
NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ 3D NO: 248, SEQ ID NO: 250, 
5 SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID 
NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID 
NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, 
SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID 

10 NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, 
SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID 
NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, 
SEQ ID NO: 324, SEQ 3D NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID 
NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, 

15 SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID 
NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, 
SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID 
NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, 
SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID 

20 NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, 
SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID 
NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, 
SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID 
NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, 

25 SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID 
NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, 
SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID 
NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, 
SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ JD 

30 NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, 
SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID 
NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, 
SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID 
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NO: 512 or a fragment thereof which comprises at least 75 contiguous nucleotides 
thereof. 

3. The isolated nucleic acid sequence of Claim 1 which encodes a 
5 polypeptide having an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ JD NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 

10 ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 

15 ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO; 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 

20 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149. SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 

25 SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 

30 NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
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NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO; 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, 
SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
5 NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 

10 SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 

15 NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 

20 SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 

25 NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof 
encoding at least 25 contiguous amino acid residues of said polypeptide. 

30 

4. An isolated nucleic acid sequence having at least 30-60% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID. 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

-211- 



BNSOOCID: <W0 016a80SA2 I > 



wo 01/68805 



PCTmSOl/07771 



NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
5 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

10 ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

15 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 

20 NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 

25 SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 

30 NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
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NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
5 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO; 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

10 SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

15 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 

20 SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512; or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

25 5. An isolated nucleic acid sequence having at least 60-80% sequence 

identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO; 30, SEQ ID 

30 NO; 32, SEQ ID NO; 34, SEQ ID NO; 36, SEQ ID NO; 38, SEQ ID NO; 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
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NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

10 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

15 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 

20 NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 

25 SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 

30 NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
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NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
5 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

10 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO; 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

15 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguoias nucleotides of any of said sequences. 

6. An isolated nucleic acid sequence having at least 80-90% sequence 
20 identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ED NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
25 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
30 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
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SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ED NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
5 SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 

10 NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 

15 SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288,.SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 

20 NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 

25 SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

30 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ JD 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
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NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
5 NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ED NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
10 SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 

7. An isolated nucleic acid sequence having at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 

15 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 

20 NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ BD NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ED NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 

25 ID NO: 1 02, SEQ ID NO: 1 04, SEQ ID NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ BD 
NO: 138, SEQ ID NO: 140, SEQ ED NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 

30 SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO:. 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ K) NO: 180, SEQ ID NO: 182, 
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SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO; 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
5 SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 

10 NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ED NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 

15 SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 

20 NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO; 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 

25 SEQ ID NO; 400, SEQ ID NO; 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 

30 NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ED NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO; 464, SEQ ID NO: 466, SEQ ID NO; 468, SEQ ID NO; 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
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NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512, or a fragment thereof 
5 comprising at least 1 00 contiguous nucleotides of any of said sequences. 

8. An isolated nucleic acid sequence having at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

10 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 1 8, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

15 NO: 62, SEQ ID NO; 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

20 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ED NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

25 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
. NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 

30 SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
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SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ED NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 
5 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

10 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

15 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

20 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

25 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 

30 NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a fragment thereof 
comprising at least 100 contiguous nucleotides of any of said sequences. 
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9. An isolated nucleic acid sequence according to Claim 1 which encodes 
a polypeptide having at least 40-60% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ DO NO: 1, SEQ E) 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
5 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ED NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 

10 NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ED NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 

15 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

20 NO: 157, SEQ ID NO: 159, SEQ ID NO: i61, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID ^^O: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

25 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

30 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO; 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO;, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO; 269, SEQ ID NO; 271, SEQ ID NO: 273, 
SEQ ID NO; 275, SEQ ID NO; 277, SEQ ID NO; 279, SEQ ED NO: 281, SEQ ID 
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NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
5 NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ED NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 

10 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

15 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO; 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

20 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

25 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

10. An isolated nucleic acid sequence according to Claun 1 which encodes 
30 a polypeptide having at least 60-70% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
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NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ JD NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
5 NO: 63. SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ JD NO: 101, SEQ 
JD NO: 1 03, SEQ ID NO: 1 05, SEQ ID NO: 1 07, SEQ ID NO: 1 09, SEQ ID NO: 1 1 1 , 

10 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

15 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 

20 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ED NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

25 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

30 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
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SEQ ID NO: 329, SEQ JD.^O: 331, SEQ ID,_.NO: 3'33,>SEQ ID NO: 335, SEQ ID 
NO: 337, SEQ ID NO: 339, SEQ JD NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
5 SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ED NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 

10 NO: 409, SEQ K) NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

15 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

20 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

11. An isolated nucleic acid sequence according to Claim 1 which encodes 
25 a polypeptide having at least 70-80% sequence identity with a polypeptide having an 
amino acid sequence selected from tiie group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ E) NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
30 NO: 33, SEQ ID NO: 35. SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
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NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 11, 
5 SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 

10 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199. SEQ ID NO: 201, 

15 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO; 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

20 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

25 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ JD NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

30 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
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NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SBQ ID NO: 379, SBQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
5 NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO; 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 

10 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 

15 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

12. An isolated nucleic acid sequence according to Claim 1 whicli encodes 
20 a polypeptide having at least 80-90% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
25 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SBQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
30 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
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NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
5 NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
SEQ ID NO; 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO; 173, SEQ ID 
NO: 175, SEQ ID NO: 177. SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO; 185, SEQ ID NO: 187, SEQ ID NO; 189, SEQ ID NO: 191, SEQ ID 
NO; 193, SEQ ID NO; 195, SEQ ID NO; 197, SEQ ID NO; 199, SEQ ID NO; 201, 

10 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

15 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

20 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ED NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

25 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ED NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO; 361, SEQ ED NO; 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ED NO; 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO; 377, SEQ ID NO; 379, SEQ ID NO; 381, 

30 SEQ ED NO: 383, SEQ ID NO: 385, SEQ ED NO: 387, SEQ ED NO; 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ED NO: 397, SEQ ID NO: 399, 
SEQ ED NO; 401, SEQ ED NO: 403, SEQ ID NO: 405, SEQ JD NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
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SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
5 SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
NO: 463, SEQ ID NO: 465, SEQ ED NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
10 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

13. An isolated nucleic acid sequence according to Claim 1 which encodes 

15 a polypeptide having about 90-99% sequence identity with a polypeptide having an 
amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID 
- NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID 
NO: 13, SEQ BD NO: 15, SEQ ED NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 

20 NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ED NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 

25 NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ED NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 

30 SEQ TP NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ED NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 
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SEQ ID NO: 167, SEQ BD NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ED NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
5 SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 
NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 

10 NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, 
SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 

15 SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 
NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

20 NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ED NO: 371, SEQ ID 
NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 

25 SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 

30 NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
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NO: 463, SEQ DD NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ JD NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ JD NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
5 NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
SEQ ID NO: 509 and SEQ ID NO: 511 or a fragment thereof that comprises at least 
40 contiguous amino acids thereof. 

14. An isolated nucleic acid sequence which exhibits at least 50% 

10 sequence identity with a nucleic acid sequence selected jfrom the group consisting of: 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ 

15 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ 
ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

20 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

25 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

30 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
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NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 
SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
5 NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ED NO: 262, 
SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO; 298, 

10 SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ K) NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ XD NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

15 NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ED NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ED NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

20 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ED NO: 402, SEQ ED NO: 404, SEQ ED NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ DD NO: 414, SEQ ID 
NO: 416, SEQ JD NO: 418, SEQ ID NO: 420, SEQ ED NO: 422, SEQ ED NO: 424, 
SEQ ID NO: 426, SEQ ED NO: 428, SEQ ID NO: 430, SEQ ED NO: 432, SEQ ID 

25 NO: 434, SEQ ID NO: 436, SEQ ED NO: 438, SEQ ID NO: 440, SEQ ED NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ED NO: 462, SEQ ID NO: 464, SEQ ED NO: 466, SEQ JD NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ DD NO: 474, SEQ ID NO: 476, SEQ ED NO: 478, 

30 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ TD NO: 486, SEQ ED 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ED NO: 496, 
SEQ ED NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ED 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ DD NO: 512 or a nucleic acid 
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sequence which exhibits at least 50% sequence identity to a firagment comprising at 
least 100 contiguous nucleotides of said nucleic acid sequence. 

15. An isolated nucleic acid sequence which exhibits at least 60% 
5 sequence identity with a nucleic acid sequence selected from the group consisting of: 
SEQ ID NO: 2, SEQ BD NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ 
ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ 
ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ TD NO: 38, SEQ ID NO: 40, SEQ 

10 ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ 
ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ED NO: 58, SEQ ID NO: 60, SEQ 
ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ED NO: 70, SEQ 
DD NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ 
ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ 

15 ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, 
SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, 
SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID 
NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, 

20 SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID 
NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, 
SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, 
SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID 

25 NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, 
SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID 
NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, 

30 SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID 
NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, 
SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, 
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SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID 
NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, 
SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID 
NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ H) NO: 298, 
5 SEQ ID NO: 300, SEQ ID NO; 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID 
NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314. SEQ K) NO: 316, 
SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID 
NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, 
SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID 

10 . NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, 
SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID 
NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, 
SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID 
NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, 

15 SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID 
NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, 
SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, 
SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID 

20 NO: 434, SEQ ID NO: 436, SEQ ID NO; 438, SEQ ID NO: 440, SEQ ID NO: 442, 
SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID 
NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, 
SEQ ID NO: 462, SEQ ID NO; 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID 
NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, 

25 SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID 
NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, 
SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID 
NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid 
sequence which exhibits at least 60% sequence identity to a fragment comprisiag at 

30 least 100 contiguous nucleotides of said nucleic acid sequence. 

16. An isolated nucleic acid sequence that exhibits at least 70% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
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NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
5 NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 

10 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 

15 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

20 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

25 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

30 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
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SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 
NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO; 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO; 344, 
5 SEQ ID NO; 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ED NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 

10 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO; 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

15 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ED NO: 448. SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

20 NO: 480, SEQ ID NO; 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 70% sequence identity with a fragment thereof comprising at least 100 

25 contiguous nucleotides thereof. 

17, An isolated nucleic acid sequence that exhibits at least 80% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2. SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
30 NO: 12, SEQ ID NO: 1 4, SEQ ID NO: 1 6, SEQ BD NO; 1 8, SEQ ID NO: 20, SEQ ID 
NO; 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO; 28, SEQ ID NO; 30, SEQ BD 
NO: 32, SEQ BD NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ BD 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ JD NO: 50, SEQ ID 
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NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 
NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID 
5 NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO; 132, SEQ ID NO: 134, SEQ ID NO; 136, SEQ ID 

10 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

15 SEQ ID NO; 184, SEQ ID NO; 186, SEQ ID NO; 188, SEQ ID NO; 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO; 220, SEQ ID NO; 222, SEQ ID NO; 224, SEQ ID NO; 226, SEQ ID 

20 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO; 250, SEQ ID NO; 252, SEQ ID NO; 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

25 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ 3D NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

30 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO; 336, SEQ ID NO; 338, SEQ ID NO; 340, SEQ ID NO; 342, SEQ ID NO; 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
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NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 
SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ED NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ED NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
5 NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO; 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 

10 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

15 NO: 480, SEQ ID NO: 482, SEQ ID NO; 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO; 500, SEQ ID NO; 502, SEQ ID NO: 504, SEQ ID NO; 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 80% sequence identity witii a fragment thereof comprising at least 100 

20 contiguous nucleotides thereof. 

18. An isolated nucleic acid sequence that exhibits at least 85% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO; 2, SEQ ID NO: 4, SEQ ID NO; 6, SEQ ID NO: 8, SEQ ID NO; 10, SEQ ID 

25 NO; 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO; 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO; 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO; 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

30 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO; 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO; 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO; 98, SEQ ID NO: 100, SEQ 
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ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 1 10, 
SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 

10 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO; 196, SEQ ID NO; 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO; 210, SEQ ID NO: 212, SEQ ID NO; 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

15 NO: 228, SEQ ID NO; 230, SEQ ID NO; 232, SEQ ID NO; 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO; 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

20 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278. SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

25 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO; 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO; 346, SEQ ID NO; 348, SEQ ID NO; 350, SEQ ID NO; 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

30 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SBQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO; 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO; 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
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SEQ ID NO: 400. SEQ ED NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 
NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO; 426, SEQ ID NO; 428, SEQ ID NO; 430, SEQ ID NO: 432, SEQ ID NO; 434, 
5 SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO; 462, SEQ ID NO; 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

10 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO; 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 85% sequence identity with a fragment thereof compiisiog at least 100 

15 contiguous nucleotides thereof. 

19. An isolated nucleic acid sequence that exhibits at least 90% sequence 
identity with a nucleic acid sequence selected from the group consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO; 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO; 56, SEQ ID NO; 58, SEQ ID NO; 60, SEQ ID 

25 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO; 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO; 76, SEQ ID NO; 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO; 86, SEQ ID NO; 88, SEQ ID NO: 90, SEQ ID 
NO: 92, SEQ ID NO; 94, SEQ ID NO; 96, SEQ ID NO: 98, SEQ ID NO; 100, SEQ 
ID NO: 102, SEQ ID NO; 104, SEQ ID NO: 106, SEQ ID NO; 108, SEQ ID NO: 110, 

30 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID 
NO: 120, SEQ ID NO; 122, SEQ ID NO: 124, SEQ ED NO; 126, SEQ ID NO; 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO; 140, SEQ ID NO: 142, SEQ ID NO; 144, SEQ ID NO: 146, 
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SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 
NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
5 SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID 
NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ED NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212. SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 

10 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ DO NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

15 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316. SEQ ID 

20 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

25 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ED NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

30 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, 
~ SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID 
NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, 
SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
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NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 
SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID 

5 NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 90% sequence identity with a fragment thereof comprising at least 100 

0 contiguous nucleotides thereof. 

20. An isolated nucleic acid sequence that exhibits at least 95% sequence 
identity with a nucleic acid sequence selected from the group -consisting of: SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 

5 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID 
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID 
NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 42, SEQ ID NO: 44, SEQ ID NO; 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID 
NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID 

3 NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO; 68, SEQ ID NO: 70, SEQ ID 
NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID 
NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO; 90, SEQ ID 
NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ 
ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, 

5 SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ED 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, 
SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID 
NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, 
SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID 

3 NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID 
NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, 
SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ED 
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NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, 
SEQ ID NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID 
NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, 
SEQ ID NO: 220, SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID 
5 NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ED NO: 236, 
SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO; 244, SEQ ID 
NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, 
SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID 
NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, 

10 SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID 
NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, 
SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID 

15 NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, 
SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID 
NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, 
SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID 
NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, 

20 SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID 
NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID 
NO: 390, SEQ ID NO: 392, SEQ ED NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, 
SEQ ED NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID 

25 NO: 408, SEQ ID NO: 410, SEQ ID NO: 412, SEQ ED NO: 414, SEQ ID NO: 416, 
SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ED 
NO: 426, SEQ ID NO: 428, SEQ ED NO: 430, SEQ ED NO: 432, SEQ ID NO: 434, 
SEQ ED NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID 
NO: 444, SEQ ID NO: 446, SEQ ED NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, 

30 SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ 3D 
NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ED NO: 468, SEQ ED NO: 470, 
SEQ ID NO: 472, SEQ ID NO: 474, SEQ JD NO: 476, SEQ ID NO: 478, SEQ ID 
NO: 480, SEQ ID NO: 482, SEQ ID NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, 
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SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, SBQ ID NO: 496, SEQ ID 
NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, 
SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 or a nucleic acid sequence 
having at least 95% sequence identity with a fragment thereof comprising at least 100 
5 contiguous nucleotides thereof. 

21. An isolated nucleic acid sequence that exhibits about 96-99% sequence 
identity with a nucleic acid sequence encoding an olfactory receptor selected from the 
group consisting of: SEQ ID NO: 2, SEQ ID NO; 4, SEQ ID NO: 6, SEQ ID NO: 8, 

10 SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, 
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30, SEQ ED NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, 
SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, 
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, 

15 SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, 
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, 
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, 
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, 
SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID 

20 NO: 108, SEQ ID NO: 110. SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, 
SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ED 
NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, 
SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID 
NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, 

25 SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO: 170, 
SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID 
NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, 
SEQ ID NO: 190, SEQ ED NO: 192, SEQ ID NO: 194, SEQ ID NO: 196, SEQ ID 

30 NO: 198, SEQ ED NO: 200, SEQ ED NO: 202, SEQ ID NO: 204. SEQ ID NO: 206, 
SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 214, SEQ ID 
NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ED NO: 222, SEQ ED NO: 224, 
SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID NO: 232, SEQ ID 
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NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, SEQ ID NO: 242, 
SEQ ID NO: 244. SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID 
NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 258, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID 
5 NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, SEQ ID NO: 278, 
SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID 
NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 296, 
SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID NO: 304, SEQ ID 
NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, SEQ ID NO: 314, 
10 SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 322, SEQ ID 
NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, 
SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID 
NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, SEQ ID NO: 350, 
SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 358, SEQ ID 
15 NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 368, 
SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 376, SEQ ID 
NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 386, 
SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 394, SEQ ID 
NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 404, 
20 SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ JD NO: 412, SEQ ID 
NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, SEQ ID NO: 422, 
SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID NO: 430, SEQ ID 
NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, SEQ ID NO: 440, 
SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID NO: 448, SEQ ID 
25 NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, SEQ ID NO: 458, 
SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID NO: 466, SEQ ID 
NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, SEQ ID NO: 476, 
SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID NO; 484, SEQ ID 
NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, SEQ ID NO: 494, 
30 SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID NO: 502, SEQ ID 
NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 and SEQ ID NO: 512 
or a fragment having at least 96-99% sequence identity with a fragment thereof 
comprising at least 100 contiguous nucleotides thereof. 
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22. A nucleic acid sequence which encodes for a functional olfactory 
receptor polypeptide, wherein said nucleic acid sequence comprises a portion which is 
at least 100 nucleotides in length and exhibits at least 40% sequence identity with at 
5 least 100 contiguous nucleotides of a portion of an olfactory receptor encoding a 
nucleic acid sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID 
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID 
NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID 

10 NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID 
NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID 
NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID 
NO: 64, SEQ ID NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID 

15 NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID 
NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ 
ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, 
SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, 

20 SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ED NO: 138, SEQ ID 
NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, 
SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, 
SEQ ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID 

25 NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, 
SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID 
NO: 194, SEQ ID NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, 
SEQ ID NO: 204. SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID 
NO: 212, SEQ ID NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, 

30 SEQ ID NO: 222, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID 
NO: 230, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, 
SEQ. ID NO. 240, SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID 
NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, 
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SEQ ID NO: 258, SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID 
NO: 266, SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, 
SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID 
NO: 284, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, 
5 SEQ ED NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID 
NO: 302, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, 
SEQ ED NO: 312, SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, 
SEQ ED NO: 330, SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ JD 

10 NO: 338, SEQ ID NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, 
SEQ JD NO: 348, SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID 
NO: 356, SEQ ID NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, 
SEQ ID NO: 366, SEQ ID NO: 368, SEQ ED NO: 370, SEQ ED NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, 

15 SEQ ID NO: 384, SEQ ID NO: 386, SEQ ED NO: 388, SEQ ID NO: 390, SEQ ID 
NO: 392, SEQ ID NO: 394, SEQ ED NO: 396, SEQ ID NO: 398, SEQ ED NO: 400, 
SEQ ID NO: 402, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID 
NO: 410, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, 
SEQ ID NO: 420, SEQ ID NO: 422, SEQ ID NO: 424, SEQ ED NO: 426, SEQ ID 

20 NO: 428, SEQ ED NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, 
SEQ ID NO: 438, SEQ ED NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID 
NO: 446, SEQ ED NO: 448, SEQ ID NO: 450, SEQ ED NO: 452, SEQ ID NO: 454, 
SEQ ED NO: 456, SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID 
NO: 464, SEQ ID NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, 

25 SEQ ID NO: 474, SEQ ED NO: 476, SEQ ED NO: 478, SEQ ID NO: 480, SEQ ED 
NO: 482, SEQ ID NO: 484, SEQ ED NO: 486, SEQ ID NO; 488, SEQ ID NO: 490, 
SEQ ED NO: 492, SEQ ID NO: 494, S^Q ID NO: 496, SEQ ID NO: 498, SEQ ED 
NO: 500, SEQ ID NO: 502, SEQ ED NO: 504, SEQ ID NO: 506, SEQ ED NO: 508, 
SEQ ID NO: 510 and SEQ ID NO: 512. 

30 

23. The nucleic acid sequence of Claim 22 which is a chimeric nucleic acid 
sequence, wherein said nucleic acid sequence is produced by combining portions of at 
least two different G protein-coupled receptors. 
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24. The chimeric nucleic acid sequence of Claim 23 wherein said two 
different G protein-coupled receptors are olfactory receptors. 

5 25. The chimeric nucleic acid sequence of Claim 23 wherein said chimeric 

sequence contains at least 200 contiguous nucleotides that are at least 40% identical to 
a portion of one of said olfactory receptor encoding nucleic acid sequences. 

26. An isolated nucleic acid sequence according to Claim 1, wherein said 
10 isolated nucleic acid sequence is directly or indirectly attached to a nucleic acid 

sequence that encodes a detectable polypeptide. 

27. The nucleic acid sequence of Claim 26, wherein said detectable 
polypeptide is green fluorescent protein, or a fragment or variant thereof. 

15 

28. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 40% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 

25 NO: 69, SEQ ID NO; 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

30 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
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NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
5 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195. SEQ ED NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

10 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

15 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 

20 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

25 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

30 SEQ. ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
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SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
5 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that faciUtates the expression and/or 
1 0 translocation of said polypeptide on the surface of a cell. 

29. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 50% sequence identity with a polypeptide selected from the group 
consistmg of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

15 NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

20 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

25 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ED NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

30 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
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NO: 189, SEQ ID NO: 191, SEQ HD NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
5 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
10 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
15 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
20 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
25 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ DO NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
30 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
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SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof coroprising at least 40 contiguous amino acids thereof that optionally 
5 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

30. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 60% sequence identity with a polypeptide selected from the group 

10 consisting of: SEQ ID NO: 1, SEQ ID NO; 3, SEQ ID NO: 5, SEQ ID NO: 1, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 

15 NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ED 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 

20 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

25 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 

30 NO; 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO; 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211', SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
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NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ED NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 

10 SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO; 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 

15 NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 

20 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

25 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO; 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

30 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
firagment thereof comprising at least 40 contiguous amino acids thereof that optionally 
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is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

31. An isolated nucleic acid sequence which encodes a polypeptide that 
5 exhibits at least 70% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 

1 0 NO: 39, SEQ ID NO; 41 , SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 

15 NO: 89, SEQ ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 

20 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO; 157, SEQ ID NO: 159, SEQ ID NO; 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 

25 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

30 NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
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NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
5 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 

10 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 

15 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 

20 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ DO NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

25 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ JD NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fiagment thereof comprising at least 40 contiguous amino acids thereof that optionally 

30 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 
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32. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 80% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 

5 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ED NO: 67, SEQ ID 

0 NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ED NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ED NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 

5 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ED NO: 125, 
SEQ n> NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ED NO: 141, SEQ ID NO: 143, 
SEQ m NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ED 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 

D SEQ ID NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, SEQ ED NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ED NO: 177, SEQ ED NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ED NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, SEQ ID 

5 NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ED NO: 215, 
SEQ ID NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ED NO: 227, SEQ ID NO: 229, SEQ ED NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ED NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ED NO: 251, 

} SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ED 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ED NO: 273, SEQ ID NO: 275, SEQ ED NO: 277, SEQ ID 
NO: 279, SEQ ED NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
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SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
5 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 

10 NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 

15 SEQ ID NO: 415, SBQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421. SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 

20 NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 

25 SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polj'peptide on the surface of a cell. 

30 33. An isolated nucleic acid sequence which encodes a polypeptide that 

exhibits at least 85% sequence identity witii a polypeptide selected from flie group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
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NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ED 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
5 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO; 79, SEQ ID NO; 81, SEQ ID NO; 83, SEQ ID NO: 85, SEQ ID NO; 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 

10 SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO; 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 

15 NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 

20 SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 

25 NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO; 267, SEQ ID NO; 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
, NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 

30 SEQ ID NO; 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO; 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, 
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SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SBQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
5 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 

10 NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 

15 SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 

20 NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

25 

34. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits at least 90% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
30 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
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NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
5 NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 

10 SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO; 185, SEQ ID NO; 187, SEQ ID 

15 NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 

20 SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO; 267, SEQ ID NO; 269, 
SEQ ED NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 

25 NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ED NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO; 319, SEQ ID NO: 321, SEQ ID NO: 323, 

30 SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ED NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO; 353, SEQ ID NO; 355, SEQ ID NO: 357, SEQ ID NO: 359, 
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SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
5 SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 

10 NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 
NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 

15 SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ iD NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 
is directly or indirectly attached to a sequence that facilitates the expression and/or 

20 translocation of said polypeptide on the surface of a cell. 

35. An isolated nucleic acid sequence which encodes a polypeptide that 
exhibits about 90-99% sequence identity with a polypeptide selected from the group 
consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 

25 NO: 9, SEQ ID NO: 11, SEQ ED NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 

30 NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
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NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ JD NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO; 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 

5 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID N0:.151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO; 173, SEQ ID NO; 175, SEQ ID NO; 177, SEQ ID NO: 179, 

0 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO; 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO; 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 

5 NO; 225, SEQ ID NO; 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO; 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 

0 SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID 

5 NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO; 321, SEQ ID NO; 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO; 339, SEQ ID NO: 341, 
SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO; 359, 

0 SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
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SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
5 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ED NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID 

10 NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511 or a 
fragment thereof comprising at least 40 contiguous amino acids thereof that optionally 

15 is directly or indirectly attached to a sequence that facilitates the expression and/or 
translocation of said polypeptide on the surface of a cell. 

36. The isolated nucleic acid sequence according to Claim 26, wherein said 
isolated nucleic acid sequence is operably linked to a constitutive promoter. 

20 

37. The isolated nucleic acid sequence according to Claim 1, wherein said 
isolated nucleic acid sequence is operably linked to a regulatable promoter. 

38. The isolated nucleic acid sequence of Claim 1, wherein said isolated 
25 nucleic acid sequence is directly or indirectly attached to a nucleic acid sequence 

encoding a mammaHan rhodopsin polypeptide or a fragment thereof. 

39. An isolated nucleic acid molecule comprising a nucleotide sequence 
that encodes a fragment of at least 60 contiguous ammo acids of a polypeptide having 

30 an amino acid sequence selected from the group consisting of: SEQ ID NO: 1, SEQ 
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID 
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID 
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID 
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NO: 33, SEQ ID NO: 35, SEQ YD NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID 
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID 
NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID 
NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID 
5 NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID 
NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID 
NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ 
ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, 
SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID 

10 NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, 
SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, 

15 SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID 
NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, 
SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID 
NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, 
SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID 

20 NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, 
SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID 
NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, 
SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID 
NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ED NO: 253, SEQ ID NO: 255, 

25 SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID 
NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269; SEQ ID NO: 271, SEQ ID NO: 273, 
SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID 
NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, 
SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID 

30 NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID 
NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, 
SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID 

-263- 



BNSDOCID: <WO 0168805A2 I > 



wo 01/68805 



PCT/USOl/07771 



NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, 
SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID 
NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, 
SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID 
5 NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, 
SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID 
NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID 
NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, 
10 SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID 
NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, 
SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID 
NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, 
SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID 
15 NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, 
SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID 
NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, 
SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID 
NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, 
20 SEQ ID NO: 509, and SEQ ID NO: 5 1 1 . 

40. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 100 amino acids. 

25 41. The isolated nucleic acid molecule ofClaim 39, wherein the nucleotide 

sequence encodes at least 150 amino acids. 

42, The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 200 amino acids. 

30 

43. The isolated nucleic acid molecule of Claim 39, wherein the nucleotide 
sequence encodes at least 250 amino acids. 
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44. The isolated nucleic acid molecule of Claim 39, wherein the 
polypeptide is an olfactory G protein-coupled receptor. 

45. The isolated nucleic acid molecule of Claim 39, wherein the expression 
5 product binds an odorant. 

46. The isolated nucleic acid molecule of Claim 1 comprising a nucleotide 
sequence selected from the group consisting of: SEQ JD NO: 2, SEQ ID NO: 4, SEQ 
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID 

10 NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID 
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID 

15 NO: 66, SEQ ID NO: 68, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO: 76, SEQ ID NO: 78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID 
NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID NO: 104, SEQ 
ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 1 12, SEQ ID NO: 1 14, 

20 SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, 
SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, 
SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 

25 NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, 
SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID 
NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, 
SEQ ID NO: 188, SEQ ID NO: 190, SEQ ID NO: 192, SEQ ID NO: 194, SEQ ID 
NO: 196, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 202, SEQ ID NO: 204. 

30 SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID 
NO: 214, SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 220, SEQ ID NO: 222, 
SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 230, SEQ ID 
NO: 232, SEQ ID NO: 234, SEQ ID NO: 236, SEQ ID NO: 238, SEQ. ID NO. 240, 
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SEQ ID NO: 242, SEQ ID NO: 244, SEQ ID NO: 246, SEQ ID NO: 248, SEQ ID 
NO: 250, SEQ ID NO: 252, SEQ ID NO: 254, SEQ ID NO: 256, SEQ JD NO: 258, 
SEQ ID NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 266, SEQ ID 
NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 274, SEQ ID NO: 276, 
5 SEQ ID NO: 278, SEQ ID NO: 280, SEQ ID NO: 282,. SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 292, SEQ ID NO: 294, 
SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 302, SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 310, SEQ ID NO: 312, 
SEQ ID NO: 314, SEQ ID NO: 316, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID 
10 NO: 322, SEQ.ID NO: 324, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 330, 
SEQ ID NO: 332, SEQ ID NO: 334, SEQ ID NO: 336, SEQ ID NO: 338, SEQ ID 
NO: 340, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 348, 
SEQ ID NO: 350, SEQ ID NO: 352, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID 
NO: 358, SEQ ID NO: 360, SEQ ID NO: 362, SEQ ID NO: 364, SEQ ID NO: 366, 
15 SEQ ID NO: 368, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 376, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 382, SEQ ID NO: 384, 
SEQ ID NO: 386, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID 
NO: 394, SEQ ID NO: 396, SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, 
SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 410, SEQ ID 
20 NO: 412, SEQ ID NO: 414, SEQ ID NO: 416, SEQ ID NO: 418, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 428, SEQ ID 
NO: 430, SEQ ID NO: 432, SEQ ID NO: 434, SEQ ID NO: 436, SEQ ID NO: 438, 
SEQ ID NO: 440, SEQ ID NO: 442, SEQ ID NO: 444, SEQ ID NO: 446, SEQ ID 
NO: 448, SEQ ID NO: 450, SEQ ID NO: 452, SEQ ID NO: 454, SEQ ID NO: 456, 
25 SEQ ID NO: 458, SEQ ID NO: 460, SEQ ID NO: 462, SEQ ID NO: 464, SEQ ID 
NO: 466, SEQ ID NO: 468, SEQ ID NO: 470, SEQ ID NO: 472, SEQ ID NO: 474, 
SEQ ID NO: 476, SEQ ID NO: 478, SEQ ID NO: 480, SEQ ID NO: 482, SEQ ID 
NO: 484, SEQ ID NO: 486, SEQ ID NO: 488, SEQ ID NO: 490, SEQ ID NO: 492, 
SEQ ID NO: 494, SEQ ID NO: 496, SEQ ID NO: 498, SEQ ID NO: 500, SEQ ID 
30 NO: 502, SEQ ID NO: 504, SEQ ID NO: 506, SEQ ID NO: 508, SEQ ID NO: 510 
and SEQ ID NO: 512. 
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47. An expression vector that comprises a nucleic acid sequence according 
to Claim 1. 



48. The expression vector of Claim 47, wherein said vector is a 
5 mammaiian, yeast, bacterial or insect expression vector. 

49. A cell which is transfected or transformed with at least one nucleic acid 
sequence accordiag to Claim 1. 



10 50. A mammalian cell according to Claim 49. 

51. A human cell according to Claim 50. 

52. A yeast or insect cell according to Claim 49. 



53. The maumiaUan cell according to Claim 49 which is selected from the 
group consisting of: an olfactory cell, Chinese hamster ovary cell, baby hamster 
kidney cell, and a myeloma cell. 

20 54. A soUd phase comprising at least one isolated nucleic acid sequence 

according to Claim 1. 

55. A solid phase comprising at least one isolated nucleic acid sequence 
according to Claim 1, wherein the solid phase is attached to an array comprising at 

25 least one additional nucleic acid sequence. 

56. The solid phase according to Claim 55 which comprises an array of at 
least 4 different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

30 

57. The solid phase according to Claim 55 which comprises at least 10 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 
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58. The solid phase according to Claim 55 which comprises at least 50 
different nucleic acid sequences that encode olfactory receptors or fragments or 
variants thereof. 

5 

59. The solid phase according to Claim 55 which comprises at least 100 
different sequences that encode olfactory receptors or fragments or variants thereof. 

60. An isolated polypeptide that is selected from the group consisting of: 
10 (i) a polypeptide comprising an amino acid sequence selected from the group 

consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID 
NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID 
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID 
15 NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID 
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID 
NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID 
NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID 
NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID 
20 NO: 89, SEQ ID NO: 91 , SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID 
NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, 
SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID 
NO: 117, SEQ BONO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, 
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
25 NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, 
SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, 
SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID 
NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, 
30 SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID 
NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID 
NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, 
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SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID 
NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, 
SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID 
NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, 
5 SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID 
NO: 261, SEQ ID NO:, 263, SEQ JD NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, 
SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID 
NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, 
SEQ 2D NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID 
10 NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, 
SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 3 1 1, SEQ ID NO: 313, SEQ ID 
NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ED NO: 321, SEQ ID NO: 323, 
SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID 
NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, 
1 5 SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID 
NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID 
20 NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, 
SEQ ID NO: 397, SEQ JD NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID 
NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, 
SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID 
NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, 
25 SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID 
NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, 
SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID 
NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, 
SEQ ID NO: 469, SEQ ID NO: 471, SEQ ED NO: 473, SEQ ID NO: 475, SEQ ED 
30 NO: 477, SEQ ID NO: 479, SEQ ID NO: 48 1 , SEQ ID NO: 483, SEQ ID NO: 485, 
SEQ ID NO: 487, SEQ ID NO: 489, SEQ ED NO: 491, SEQ ID NO: 493, SEQ ID 
NO: 495, SEQ ID NO: 497, SEQ ED NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, 
SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 
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(ii) a polypeptide comprising an amino acid sequence that exhibits at least 40% 
sequence identity with an amino acid sequence selected from the group consisting of: 
SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ 
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ 
ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ 
ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ 
ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ 
ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ 
ID NO: 61, SEQ ID NO: 63, SBQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ 
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ 
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ 
ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ 
ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, 
SEQ ID NO: 1 1 1, SEQ ED NO: 1 13, SEQ ID NO: 115, SEQ ID NO: 1 17, SEQ ID 
NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, 
SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, 
SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 
NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, 
SEQ !D NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID 
NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID 
NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, 
SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID 
NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, 
SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID 
NO: 227, SEQ ID NO: 229, SEQ ID NO: 23 1, SEQ ID NO: 233, SEQ ID NO: 235, 
SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID 
NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, 
SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID 
NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ YD NO: 287, SEQ ID NO: 289, 
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SEQ ID NO: 291, SEQ JD NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, 
SEQ ID NO: 309, SEQ ID NO: 3 11, SEQ ID NO: 313, SEQ ID NO: 3 1 5, SEQ ID 
NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, 
5 . SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 33 1, SEQ ID NO: 333, SEQ ID 
NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, 
SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID 
NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID 
0 NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, 
SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID 
NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID 
NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID NO: 415, 
5 SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, 
SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID 
NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, 
SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID 
0 NO: 461 , SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, 
SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID 
NO: 479, SEQ ID NO: 481, SEQ ID NO; 483, SEQ ID NO: 485, SEQ ID NO: 487, 
SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID 
NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, 
5 SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 511; 

(iii) a polypeptide comprising an anmio acid sequence that exhibits at least 60% 
sequence identity with a fragment of a polypeptide according to (i) which fragment is 
at least 40 amino acids in length; 

(iv) a chimeric polypeptide that comprises a portion of a polypeptide according to 
3 (i) or (ii) that is at least 40 amino acids in length and a portion of at least one other G 

protein-coupled receptor; and 

(v) a variant of a polypeptide according to (i) which differs by said polypeptide by 

at least one substitution, addition or deletion modification. 
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61. An isolated polypeptide according to Claim 60 wherein such 
polypeptide exhibits at least 70% sequence identity with a polypeptide having a 
sequence selected Jfrom the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
5 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

10 NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 

15 ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 

20 SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 

25 NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 

30 SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
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SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
5 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ JD NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

10 NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

15 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 

20 NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 

25 SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids. 

62. An isolated polypeptide according to Claim 60 wherein said 
30 polypeptide exhibits at least 80% sequence identity with a polypeptide having a 
sequence selected from the group consistiag of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
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NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ JD NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
5 NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
10 SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
15 NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
20 SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
25 NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
30 SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
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SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
5 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 

10 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ED NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 

15 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO; 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO; 499, SEQ ID 

20 NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 511 or a fragment thereof which is at least 50 amino acids. 

63. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90% sequence identity with a polypeptide having a 

25 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO; 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO; 21, SEQ ID NO; 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 

30 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO; 55, SEQ ID NO: 57, SEQ ID NO; 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
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NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO; 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
5 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

10 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

15 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 

20 SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO; 301, SEQ ID 

25 NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO; 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO; 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO; 325, SEQ ID NO; 327, SEQ ID NO: 329, 
SEQ ID NO; 331, SEQ ID NO; 333, SEQ ID NO: 335, SEQ ID NO; 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO; 345, SEQ ID NO; 347, 

30 SEQ ID NO; 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO; 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO; 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO; 383, 
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SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
5 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 

10 NO: 465, SEQ ID NO: 467, SEQ ED NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 

1 5 and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

64. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits about 80-90% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 

20 ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ED 
NO: 25, SEQ ID NO: 27, SEQ ED NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ BD 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 

25 NO: 55, SEQ ID NO: 57, SEQ BD NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ BD NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ DD 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ED NO: 91, SEQ BD NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ED NO: 103, SEQ 

30 ED NO: 105, SEQ ID NO: 107, SEQ BD NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, 
SEQ BD NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ DD NO: 121, SEQ BD 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ BD NO: 131, 
SEQ ED NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ DD NO: 139, SEQ DD 
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NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
5 NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 

10 SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 

15 NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ BD NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 

20 SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 

25 NO: 357, SEQ ID NO: 359, SEQ ID NO; 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 

30 SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
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SEQ ID NO: 439, SEQ ID NO: 441, SEQ ED NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ED NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ED NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
5 SEQ ID NO: 475, SEQ ID NO: 477, SEQ ED NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ED NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 5 1 1 or a fragment thereof which is at least 50 amino acids. 

10 

65. An isolated polypeptide according to Claim 60 wherein said 
polypeptide exhibits at least 90-95% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID 

15 NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ED NO: 31, SEQ ED NO: 33, SEQ ED 
NO: 35, SEQ ED NO: 37, SEQ ID NO: 39, SEQ ED NO: 41, SEQ ED NO: 43, SEQ ED 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ED NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 

20 NO: 65, SEQ ED NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ED NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ED 
NO: 85, SEQ ID NO: 87, SEQ ED NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ED NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ED NO: 113, 

25 SEQ ED NO: 115, SEQ ID NO: 117, SEQ BD NO: 119, SEQ ID NO: 121, SEQ ED 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ BD NO: 129, SEQ ID NO: 131, 
SEQ ED NO: 133, SEQ ED NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ED NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ED NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ED NO: 157, SEQ ID 

30 NO: 159, SEQ BD NO: 161, SEQ ED NO: 163, SEQ ED NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ BD NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
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NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
5 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID 
NO: 249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
10 SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
15 NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
20 SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ED NO: 373, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
25 NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
30 SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
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SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 
and SEQ ID NO: 51 1 or a fragment thereof which is at least 50 amino acids, 

5 66. An isolated polypeptide according to Claim 60 wherein said 

polypeptide exhibits about 95-99% sequence identity with a polypeptide having a 
sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ED 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 

10 NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 

15 NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO; 121, SEQ ID 

20 NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 

25 SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID 

30 NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ED NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ED NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ E) 
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NO: 249, SEQ ED NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, 
SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID 
NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, 
SEQ ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID 
5 NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, 
SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID 
• NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, 
SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID 
NO: 321, SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, 
10 SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID 
NO: 339, SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID 
NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, 
SEQ JD NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ED NO: 373, SEQ ID 
15 NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, 
SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID 
NO: 393, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID 
NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, 
20 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID 
NO: 429, SEQ ID NO: 431, SEQ JD NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, 
SEQ ID NO: 439, SEQ ED NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID 
NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, 
SEQ ID NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID 
25 NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, 
SEQ ID NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID 
NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, 
SEQ ID NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID 
NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ E) NO: 507, SEQ ID NO: 509 
30 and SEQ ID NO: 5 11 or a fragment thereof which is at least 50 amino acids. 

67. A variant according to Claim 60(v) which comprises at least 5 
conservative amino acid substitutions. 
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68. A variant according to Claim 60(v) which comprises at most 5 
conservative amino acid substitutions. 

5 69. A variant according to Claim 60(v) which comprises 5 to 7 

conservative substitution modifications, 

70. A variant according to Claim 60(v) which comprises 3 to 4 
conservative substitution modifications. 

10 

71. A variant according to Claim 60(v) which comprises 1 or 2 . 
conservative substitution modifications. 

72. A solid phase comprising at least one directly or indirectly 
15 immobihzed isolated polypeptide according to Claim 60, or a cell which expresses 

said polypeptide on the surface thereof. 

73. The solid phase of Claim 72 comprising at least 4 different 
immobihzed polypeptides according to Claim 60, or a cell which expresses said 

20 polypeptide on the surface thereof 

74. The solid phase of Claim 72 comprising at least 16 different 
immobilized polypeptides according to Claim 60, or a cell which expresses said 
polypeptide on the surface thereof. 

25 

75. The solid phase of Claim 72 comprising at least 25 different 
immobilized poljpeptides according to Claim 60 or a cell which expresses said 
polypeptide on the surface thereof 

30 76. A method of detecting expression of an olfactory receptor gene 

comprising (a) hybridizing at least one sample with a nucleic acid according to Claim 
1 and (b) detecting expression of the olfactory receptor gene by a positive 
hybridization signal. 
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77. A method of screening a library comprising (a) hybridizing the library 
with a nucleic acid according to Claim 1 and (b) detecting one or more olfactory 
receptor clones in the Ubrary by a positive hybridization signal. 

5 

78. A recombinant polynucleotide comprising a nucleic acid according to 
Claim 1 attached directly or indirectly to a heterologous nucleic acid. 

79. An expression vector comprising titie nucleic acid of Claim 1 and an 
10 operably linked heterologous nucleic acid that drives expression thereof 

80. A transfected or transformed cell comprising the recombinant 
polynucleotide of Claim 78 introduced into a host cell, or a progeny thereof. 

15 81. A transgenic non-human organism comprising the recombinant 

polynucleotide of Claim 78 introduced into a cell of a host non-human organism, or a 
progeny thereof. 

82. A method of making a recombinant polynucleotide comprising ligating 
20 the nucleic acid of Claim 1 to a heterologous nucleic acid. 

83. The method of Claim 82 wherein the heterologous nucleic acid 
comprises a translationeil and/of transcriptional regulatory region. 

25 84. A method of making a transfected cell comprising introducing the 

recombinant polynucleotide of Claim 79 into a host cell, and propagating the host cell 
in which the recombinant polynucleotide has been introduced. 

85, A method of detecting specific binding of a putative hgand to an 
30 olfactory receptor comprising (a) contacting the putative ligand with a cell in which 
the expression vector of Claim 79 has been introduced, wherein the olfactory receptor 
is expressed by the cell thereby, and (b) directly or indirectly detecting specific 
binding between the putative Ugand and the olfactory receptor. 
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86. A method of making transgenic non-hioman organism comprising 
introducing the recombinant polynucleotide of Claim 78 into a cell of a host non- 
human organism, or propagating the host non-human organism in which the 

5 recombinant polynucleotide has been introduced. 

87. An isolated protein molecule comprising a fragment of at least 60 
contiguous amino acids of a polypeptide having an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID 

10 NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID 
15 NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77. SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
20 ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 119, SEQ BD NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 
SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO; 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 
SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
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NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259,* 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, 
10 SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ DD 
NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, 
SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID 
NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, 
SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID 
15 NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, 
SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, 
SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, 
20 SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID 
NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID 
NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, 
SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID 
25 NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, 
SEQ ID NO: 459. SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID 
NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID NO: 475, 
SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID 
NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, 
30 SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ED 
NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID NO: 
511. 
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88. The isolated protein molecule of Claim 87, wherein ttie fragment 
contains at least 100 amino acids. 

89. The isolated protein moleciole of Claim 87, whereia the fragment 
5 contains at least 150 amino acids. 

90. The isolated protein molecule of Claim 87, wherein the fragment 
contains at least 200 amino acids. 

10 91. The isolated protein molecule of Claim 87, wherein the fragment 

contains at least 250 amino acids. 

92. The isolated protein molecule of Claim 87, which is a ftmctional 
olfactory receptor polypeptide. 

15 

93. The isolated protein molecule of Claim 87, wherein the fragment 
specifically binds an odorant molecule. 

94. A recombinant polypeptide comprising the protein molecule of Claim 
20 87 and a heterologous peptide domain. 

95. The recombinant polypeptide of Claim 94, wherein the heterologous 
peptide domain comprises a G protein-coupled receptor transmembrane domain. 

25 96. The recombinant polypeptide of Claim 94 comprising a seven- 

transmembrane receptor with an olfactory receptor ligand-binding domain, wherein 
the olfactory receptor ligand-binding domain is a chimera of at least two different 
olfactory receptors. 

30 97. A method of detecting specific binding of a ligand to an olfactory 

receptor comprising (a) contacting the ligand with the protein of Claim 86, and (b) 
directly or indirectly detecting specific binding between the ligand and the olfactory 
receptor. 
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98. An antibody or antibody jfragment that specifically binds a polypeptide 
having an amino acid sequence selected firom tiie group consisting of; SEQ DD NO: 1, 
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ 
5 ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ 
ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ 
ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ 
ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ 
ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ 
10 ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ 
ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ 
ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ 
ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, 
SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 
15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, 
SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 
NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, 
SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ED NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, 
20 SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID 
NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, 
SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID 
NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ED NO: 189, SEQ ID NO: 191, 
SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID 
25 NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209, 
SEQ ID NO: 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID 
NO: 219, SEQ ID NO: 221, SEQ ED NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID 
NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ED NO: 243, SEQ ID NO: 245, 
30 SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ED NO: 253, SEQ ED 
NO: 255, SEQ ID NO: 257, SEQ ED NO: 259, SEQ ID NO: 261, SEQ ED NO:, 263, 
SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ED NO: 271, SEQ ID 
NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, SEQ BD NO: 281, 
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SEQ ED NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, 
SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID 
NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 317, 
5 SEQ ID NO: 319, SEQ ID NO: 321, SEQ ED NO: 323, SEQ ID NO: 325, SEQ ID 
NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, 
SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO; 341, SEQ ID NO: 343, SEQ ID 
NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, 
SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID 

10 NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, 
SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID 
NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, 
SEQ ID NO: 391, SEQ ED NO: 393, SEQ ED NO: 395, SEQ ED NO: 397, SEQ ID 
NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, 

15 SEQ ID NO: 409, SEQ ID NO: 411, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID 
NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, 
SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID 
NO: 435, SEQ ED NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, 
SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID 

20 NO: 453, SEQ ID NO: 455, SEQ ED NO: 457, SEQ ED NO: 459, SEQ ED NO: 461, 
SEQ ID NO: 463, SEQ ED NO: 465, SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID 
NO: 471, SEQ ID NO: 473, SEQ ED NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, 
SEQ ED NO: 481, SEQ ED NO: 483, SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID 
NO: 489, SEQ ED NO: 491, SEQ JD NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, 

25 SEQ ED NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID 
NO: 507, SEQ ID NO: 509 and SEQ ED NO: 511. 

99. A method of detecting specific binding of the antibody of Claim 98 to 
an olfactory receptor comprising (a) contacting the antibody with a sample comprising 

30 the olfactory receptor and (b) detecting specific binding therebetween. 

100. The method of Claim 99, wherein specific binding of the antibody to a 
cell in the sample identifies the cell as an olfactory cell. 
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101. A method of screening a library of chemical compounds for 
compounds that are involved iu olfactory sensation comprising contacting compounds 
in said library with at least one polypeptide according to Claim 87 and identifying 

5 compounds that specifically bind to at least one of said polypeptides. 

102. The method of Claim 101 wherein said hbrary is a combinatorial 
chemical library. 

10 103. The method of Claim 101 wherein said library is a peptide library. 

104. The method of Claim 101 wherein said library is a peptide, encoded 
peptide, benzodiazepine, diversomer, vinylogous polypeptide, nonpeptidal 
peptidominetic, or small molecule organic compound library. 

15 

105. The method of Claim 101 wherein said libraiy is a random 
combination of compoimds. 

106. The method of Claim 101 wherein said compounds are screened by 
20 high turning point screening. 

107. The method of Claim 101 wherein said screening is effected using 
animal cells or tissues that express at least one of said polypeptides. 

25 108. A cell-based assay for identifying molecules that interact with an 

olfactory receptor comprising: 

obtaining a cell that expresses at least one polypeptide according to Claim 60 or a 
chimeric protein comprising a portion of said protein and that of another G protein- 
coupled receptor, and which optionally expresses at least one functional G protein; 
30 contacting said cell with a molecule to be screened for its ability to modulate an 
olfactory receptor; and 
detecting whether modulation occurs. 
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109. The method of Claim 108 wherein modulation is detected based on 
chaages in intracellular calcium. 

110. The method of Claim 108 wherein modulation is detected by 
5 measuring the transfer of 32P from gamma-labeled GTP to the olfactory receptor 

polypeptide. 

111. The method of Claim 108 wherein modulation is determined based on 
a comparison to a control compound known to modulate the particular olfactory 

10 recq)tor protein. 

112. The method of Claim 108 wherein the G protein is Gal 5 or Gal 6 or 
another promiscuous G protein. 

15 113. The method of Claim 108 wherein modulation is determined by 

detecting whether a change in the level of intracellular cycUc nucleotides occurs. 

1 14. The method of Claim 108 wherein modulation is determined based on 
the level of transcription of said olfactory polypeptide after contacting the cell with the 

20 screened compoimd. 

115. The method of Claim 108 when said screened compoimds are 
synthesized by computer assisted drug devices based on the predicted or actual three- 
dimensional structure of the amino acid sequence of the olfactory protein or a 

25 fragment thereof. 

116. The method of Claim 108 wherein compounds that modulate olfactory 
receptor are identified based on whether they specifically bind to a olfactory receptor 
polypeptide. 

30 

117. The method of Claim 108 wherein modulation refers to the inhibition 
of olfactory receptor ftmction. 
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118. The method of Claim 108 wherein modulation refers to the 
enhancement of olfactory receptor function. 

119. A method for representing the olfactory perception of one or more 
odors in one or more mammals, comprising: 

providing values Xi to representative of the quantitative stimulation of each of n 

odor receptors of said mammals; and 
generatrng from said values a quantitative representation of odor perception, wherein 
at least one of said odor receptors is an odor receptor polypeptide having a sequence 
that is at least about 40% identical to a sequence selected from the group consisting 
of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, 
SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, 
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, 
SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, 
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, 
SEQ BD NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 69, 
SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, 
SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, 
SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID 
NO: 109, SEQ ID NO: 1 1 1, SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ ID NO: 1 17, 
SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ED 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, 
SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID 
NO: 145, SEQ BD NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, 
SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID 
NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, 
SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID 
NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ K> NO: 187, SEQ ID NO: 189, 
SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID NO: 197, SEQ ID 
NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, SEQ ID NO: 207, 
SEQ ID NO: 209, SEQ ID NO; 211, SEQ ID NO: 213, SEQ ID NO: 215, SEQ ID 
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NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, SEQ ID NO: 225, 
SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 233, SEQ ID 
NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, SEQ ID NO: 243, 
SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 251, SEQ ID 
5 NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 259, SEQ ID NO: 261, 
SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID 
NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, SEQ ID NO: 279, 
SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ID NO: 287, SEQ ID 
NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, SEQ ID NO: 297, 
10 SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, 
SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ID NO: 323, SEQ ID 
NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 331, SEQ ID NO: 333, 
SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID 
15 NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID NO: 349, SEQ ID NO: 351, 
SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID 
NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID NO: 367, SEQ ID NO: 369, 
SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID 
NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 387, 
20 SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 403, SEQ ID NO: 405, 
SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, SEQ ID NO: 413, SEQ ID 
NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 421, SEQ ID NO: 423, 
SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, SEQ ID NO: 431, SEQ ID 
25 NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID NO: 439, SEQ ID NO: 441, 
SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, SEQ ID NO: 449, SEQ ID 
NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID NO: 457, SEQ ID NO: 459, 
SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, SEQ ID NO: 467, SEQ ID 
NO: 469, SEQ ID NO: 471, SEQ ED NO: 473, SEQ ID NO: 475, SEQ ID NO: 477, 
30 SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, SEQ ID NO: 485, SEQ ID 
NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID NO: 493, SEQ ID NO: 495, 
SEQ JD NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ ID NO: 503, SEQ ID 
NO: 505, SEQ ED NO: 507, SEQ ID NO: 509 and SEQ ID NO: 5 1 1 . 
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120. The method of claiin 119, wherein said representation constitutes a 
point or a volume in n-dimensional space. 

5 121. The method of ciaitn 119, wherein said representation constitutes a 

gr^h or a spectrum. 

122. The method of claim 119, wherein said representation constitutes a 
matrix of quantitative representations. 



123. The method of claim 119, wherein said providing step comprises 
contacting a pluraUty of recombinantly produced olfactoiy receptors with a test 
composition, and quantitatively measuring the interaction of said composition with 
said receptors. 

15 

124. A method for predicting the odor perception in a mammal generated by 
one or more molecules or combinations of molecules comprising: 

providing values X: to Xn representative of the quantitative stimulation of each of n 
odor receptors of said mammal, for one or more molecules or combinations of 
20 molecules yielding known odor perception in a mammal, 

generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules 3delding known 

odor perception in a mammal; 
providing values Xi to Xn representative of the quantitative stimulation of each of n 
25 odor receptors of said maromal, for one or more molecules or combinations of 

molecules yielding imknown odor perception in a mammal; 
generating from said values a quantitative representation of odor perception in a 
mammal for the one or more molecules or combinations of molecules yielding 
unknown odor perception in a mammal; and 
30 predicting the olfactory perception in a mammal generated by one or more molecules 
or combinations of molecules yielding imknown odor perception in a mammal by 
comparing tiie quantitative representation of odor perception in a mammal generated 
by one or more molecules or combinations of molecules yielding unknown odor 
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perception in a mammal to the quantitative representation of odor perception in a 
mammal for the one or more molecules or combinatiotis of molecules yielding known 
odor perception in a mammal, wherein at least one of said odor receptors is a odor 
receptor polypeptide having a sequence that is at least about 40% identical to a 
5 sequence selected from the group consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ 
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 1 1, SEQ ID NO: 13, SEQ ID 
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID 
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 3 1, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID 
10 NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID 
NO: 65, SEQ ID NO: 67, SEQ ID NO: 69. SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID 
NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID 
15 NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ 
ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
20 NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID 
NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, 
SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID 
NO: 177, SEQ ED NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, 
25 SEQ ID NO: 187, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 195, SEQ BD NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, 
SEQ ID NO: 205, SEQ ID NO; 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID 
NO: 213, SEQ ID NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, 
SEQ ID NO: 223, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID 
30 NO: 231, SEQ ID NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, 
SEQ ID NO: 241, SEQ ID NO:243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 
249, SEQ ID NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ 
ID NO: 259, SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 
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267, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ 
ID NO: 277, SEQ ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, 
SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID 
NO: 295, SEQ ID NO: 297, SEQ ID NO: 299, SEQ ID NO: 301, SEQ ID NO: 303, 
5 SEQ ID NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 311, SEQ ID 
NO: 313. SEQ ID NO: 315, SEQ ID NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, 
SEQ ID NO: 323, SEQ ID NO: 325, SEQ ID NO: 327, SEQ ID NO: 329, SEQ ID 
NO: 331, SEQ ID NO: 333, SEQ ID NO: 335, SEQ ID NO: 337, SEQ ID NO: 339, 
SEQ ID NO: 341, SEQ ID NO: 343, SEQ ID NO: 345, SEQ ID NO: 347, SEQ ID 
10 NO: 349, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 355, SEQ ID NO: 357, 
SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 363, SEQ ID NO: 365, SEQ ID 
NO: 367, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 383, SEQ ID 
NO: 385, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 393, 
15 SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID 
NO: 403, SEQ ID NO: 405, SEQ ID NO: 407, SEQ ID NO: 409, SEQ ID NO: 41 1, 
SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID 
NO: 421, SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 429, 
SEQ ID NO: 431, SEQ ID NO: 433, SEQ ID NO: 435, SEQ ID NO: 437, SEQ ID 
20 NO: 439, SEQ ID NO: 441, SEQ ID NO: 443, SEQ ID NO: 445, SEQ ID NO: 447, 
SEQ ID NO: 449, SEQ ID NO: 451, SEQ ID NO: 453, SEQ ID NO: 455, SEQ ID 
NO: 457, SEQ ID NO: 459, SEQ ID NO: 461, SEQ ID NO: 463, SEQ ID NO: 465, 
SEQ ID NO: 467, SEQ ID NO: 469, SEQ ID NO: 471, SEQ ID NO: 473, SEQ ID 
NO: 475, SEQ ID NO: 477, SEQ ID NO: 479, SEQ ID NO: 481, SEQ ID NO: 483, 
25 SEQ ID NO: 485, SEQ ID NO: 487, SEQ ID NO: 489, SEQ ID NO: 491, SEQ ID 
NO: 493, SEQ ID NO: 495, SEQ ID NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, 
SEQ ID NO: 503, SEQ ID NO: 505, SEQ ID NO: 507, SEQ ID NO: 509 and SEQ ID 
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